A detailed gravity study of the Charleston, South Carolina, epicentral zone by Champion, John Wesley
A D E T A I L E D G R A V I T Y STUDY OF THE C H A R L E S T O N , 
SOUTH C A R O L I N A , E P I C E N T R A L ZONE 
A T H E S I S 
P r e s e n t e d t o 
T h e F a c u l t y o f t h e D i v i s i o n o f 
G r a d u a t e S t u d i e s 
By 
J . W. C h a m p i o n , J r . 
I n P a r t i a l F u l f i l l m e n t 
o f t h e R e q u i r e m e n t s f o r t h e D e g r e e 
M a s t e r o f S c i e n c e i n G e o p h y s i c a l S c i e n c e s 
G e o r g i a I n s t i t u t e o f T e c h n o l o g y 
A u g u s t , 1975 
A DETAILED GRAVITY STUDY OF THE CHARLESTON, 
SOUTH CAROLINA, EPICENTRAL ZONE 
Approved: 
L. Timothy L O I ^ , ^Knairjta*i 
/ „ 
Robert Lowell 
~G. yffaye^tte Marynard / 
Date approved by Chairman: ^ / ^ j /s 
i i 
ACKNOWLEDGMENTS 
The author wishes to express h i s appreciation to Dr. L. Timothy 
Long for his useful suggestions and his support in th i s study. Thanks 
are expressed to Drs. G. Lafayette Maynard and Robert Lowell for review­
ing t h i s manuscript. The author would a l so l ike to thank Dr. Al Erick-
son of the University of Georgia and Peter Popenoe of the United States 
Geological Survey for the loan of t h e i r gravimeters for t h i s study. 
Support, in part , was received by the author during h is tenure 
as a graduate student through research as s i s tant sh ips made poss ib le by 
an U.S. Geological Survey Grant #14-08-0001-G-127 and an Army Research 
Office Grant #DAHC04-74-G-0003. The research for th i s t h e s i s was sup­
ported by the U.S. Geological Survey grant. The author wishes to thank 
the sponsors of t h i s grant. 
Special thanks are due to James Butler, Rick Garfield, and David 
Hopkins who part ic ipated in the c o l l e c t i o n of the data for t h i s study. 
Special thanks also go to my wi fe , Karen, for her patience and ass i s tance 
in the c o l l e c t i o n of the data, as well as the edi t ing of t h i s manuscript. 
i i i 
TABLE OF CONTENTS 
Page 
ACKNOWLEDGMENTS i i 
LIST OF TABLES iv 
LIST OF ILLUSTRATIONS v 
SUMMARY v i i 
Chapter 
I. INTRODUCTION 1 
I I . GEOLOGIC SETTING 5 
I I I . REGIONAL GRAVITY 9 
IV. ANALYSIS OF GRIDDED GRAVITY DATA 13 
Residual Gravity Anomalies 
Spectral Analysis of Lineations 
Three-Dimensional Theoretical Gravity Modeling 
V. DETAILED GRAVITY PROFILES AND TWO-DIMENSIONAL GRAVITY 
ANALYSIS 26 
Two-Dimensional Theoretical Models 
Cross Correlation Coeff ic ients 
Detai led Gravity Prof i l e s 
VI. DISCUSSION AND CONCLUSIONS 55 
APPENDIX 
I . GRAVITY DATA AND DATA REDUCTION 59 
I I . COMPUTER PROGRAMS FOR GRAVITY ANALYSIS AND MODELING. . 92 
BIBLIOGRAPHY 96 
iv 
LIST OF TABLES 
Table Page 
1. Cross Correlation Coeff ic ients Between Gravity and 
Elevation for Each Prof i le 31 
2. Description of Prof i l e Location 62 
3. Base Stat ions Used and Established 64 
4. Survey Drift 65 
5. Gravity Data 68 
6. Smoothing Subroutine Used in the Calculation of the 
Regional Gravity Data 93 
7. Fast Fourier Transform Subroutine Used in Computing the 
Spectrum of the 32 Kilometer Square Area in the Residual 
Gravity Map 94 
8. Three-Dimensional Gravity Modeling Program 95 
V 
LIST OF ILLUSTRATIONS 
Figure Page 
1. Map of Precretaceous Surface 3 
2. Deep Well Near Summerville, South Carolina 8 
3. Index Map Showing the Location of the Region of Study . . 10 
4. Simple Bouguer Gravity Map of Summerville, South Carolina, 
Area 11 
5. Residual Gravity Map of the Summerville, South Carolina, 
Area 15 
6. Complex Modulas of the Fourier Spectrum of the 32 Kilo­
meter Square Region Outlined in the Residual Gravity Map . 17 
7. Diagrams Showing the Rotation of Real Lineations in the 
Fourier Spectral Domain 18 
8. Three-Dimensional Model No. 1 24 
9. Three-Dimensional Model No. 2 25 
10. Normalized Curves for a "Step" Fault at 0.5 Kilometers 
Showing the Effects o f Fault Offsets of 1 .0 , 2 . 0 , and 3.0 
Kilometer on the Shape of the Vertical Gravity Anomaly. . 27 
11. Normalized Curves for a "Step" Fault at 1.0 Kilometers 
Showing the Effects of Fault Offsets of 1 .0 , 2 , 0 , and 3.0 
Kilometers on the Shape of the Vert ical Gravity Anomaly . 28 
12. Normalized Curves for a "Step" Fault at 2.0 Kilometers 
Showing the Effects of Fault Offsets of 1.0 and 2.0 
Kilometers on the Shape of the Vert ical Gravity Anomaly . 29 
13. Index Map Showing the Locations of Each of the Detai led 
Gravity Pro f i l e s with Respect to the N.E. Linear Anomaly . 32 
14. Composite Prof i le AA1 34 
15. Composite Prof i l e BB' 36 
16. Comparison of the Shape of the Normalized Bouguer Gravity 
Provi les AA1 and BB' with Shape of the Normalized 
Anomalies Calculated from "Step" Fault Models 38 
vi 
Figure Page 
17. Composite Prof i le CC 40 
18. Composite Prof i l e DD»--Sections aa' and bb' 42 
19. Composite Prof i l e DD 1 --Section cc 1 44 
20. Composite Prof i l e EE1 45 
21. Composite Prof i le FF' 47 
22. Composite Prof i l e GG' 49 
23. Composite Prof i le HH1 51 
24. Composite Prof i l e s I I 1 and JJ 1 53 
25. Composite Prof i l e KKf 54 
26. Standard Department of Defense Gravity Coding Form . . . 67 
v i i 
SUMMARY 
Approximately 2000 new gravity measurements were made near 
Charleston, South Carolina, in the suspected epicentral zone of the 
1886 earthquake. These data were used to construct a simple Bouguer 
gravity map. The data were contoured at 1 m i l l i g a l i n t e r v a l s . The 
contours de l ineate several major features . In the central western 
quadrangle, a large p o s i t i v e anomaly exhib i t s a steep gravity gradient 
of 2 to 3 m i l l i g a l s per kilometer on both i t s northern and southern 
s i d e s . This p o s i t i v e anomaly i s interpreted to resu l t from a large 
bas ic plug which extends upward to within 1 kilometer of the surface. 
To the east of t h i s anomaly the gradient becomes l e s s s teep and the con­
tours begin to spread, forming a n o s e - l i k e , low-magnitude, p o s i t i v e 
anomaly. This anomaly i s considered to re su l t from basic flows in ter ­
mixed with coastal plain sediments. Surrounding the nose - l ike anomaly 
there are large negative anomalies which are interpreted to be repre­
sentat ive of deep sedimentary bas ins . The northern quadrangles contain 
several low-magnitude p o s i t i v e and negative anomalies which are in ter ­
preted to represent, r e s p e c t i v e l y , small bas ic plugs and shallow bas ins . 
The map also suggests the presence of a l inear anomaly which trends 
approximately N 45° E and passes 6 kilometers to the southeast of 
Summerville, South Carolina. This l inear anomaly i s observed in a 
res idual Bouguer gravity anomaly map as well as in a two-dimensional 
spectral analys is of the residual gravi ty . 
Three-dimensional modeling of the simple Bouguer gravity data 
v i i i 
shows that the l inear alignment of anomalies can be interpreted to 
re su l t from bas ic flows which are down-faulted to the southeast . The 
throw on the interpreted fau l t would be on the order of 1.5 ki lometers . 
The magnitude of t h i s throw agrees with that determined by two-
dimensional modeling of a pair of deta i l ed gravity p r o f i l e s which 
traverse th i s l i n e a t i o n . 
Cross correlat ion c o e f f i c i e n t s between gravity and topography 
were computed for each of eleven de ta i l ed gravity p r o f i l e s and the i r 
r e s idua l s . Four of the f ive traverses crossing the l inear anomaly show 
c lose correspondence between gravity and topography. This may indicate 
that structural features in the basement rocks are para l l e l ed by the 
surface topography. S imi lar ly , c lose correspondence between two r e s i ­
dual gravity p r o f i l e s and topography may indicate that these basement 
structures l o c a l l y extend into the sedimentary beds above the basement, 
which in turn, may be ind ica t ive of recent v e r t i c a l movement. 
Based on f ive deta i l ed gravity p r o f i l e s , the northeastern termi­
nation of t h i s l inear anomaly, which i s interpreted as a f a u l t , i s just 
north of the northeastern sedimentary basin observed on the simple 
Bouguer gravity map. The southwestern extent of th i s feature i s un­
cer ta in , but i t i s not considered to terminate within the area of 
i n v e s t i g a t i o n . 
In general, i t i s not unreasonable to expect that such a faul t 
e x i s t s under the At lant ic Coastal Plain because many such buried grabens 
have been found. However, i t i s suggested that well loggings should be 
concentrated within th i s area to determine the v a l i d i t y of th i s in ter ­
pretat ion . If a graben i s present , i s o s t a t i c readjustments within such 




Within recorded h i s t o r y , several damaging earthquakes have 
occurred in the area of Charleston, South Carolina. The most disastrous 
of these was the August 31, 1886, earthquake which resul ted in the los s 
of several l i v e s and considerable damage to various structures in the 
c i t y of Charleston and the surrounding area. 
Although many events have been f e l t in the region s ince 1886, no 
fau l t to which the a c t i v i t y can be d e f i n i t e l y at tr ibuted has been lo ­
cated, nor has any other s a t i s f a c t o r y cause for the se i smic i ty been 
determined. The probable reason that no t e c t o n i c cause has yet been 
agreed upon i s that the structure responsible i s not only apparently 
quite complex, but a l so i s hidden by approximately 2500 f ee t of Post 
Paleozoic sediments and b a s a l t s . The surface of these sediments shows 
no evidence of displacements re lated to the earthquakes. Woollard, 
e t a l . , (1957) were among the f i r s t to approach the problem of the 
structure of the Coastal Plain basement rocks through geophysical 
methods. They obtained regional gravity data at an average s ta t i on 
spacing of 5 kilometers and ran seismic refract ion pro f i l e s in most of 
the eastern s t a t e s adjoining the At lant ic Ocean. However, they obtained 
very l i t t l e data in the Charleston-Summerville area. The lack of de­
t a i l e d regional data prevented de ta i l ed structural analys is of the 
c r y s t a l l i n e basement in t h i s area. 
Cooke (1936) a f ter logging a deep well near Summerville, South 
2 
Carolina, reported that the well bottomed in basa l t s af ter passing 
through an 800-foot layer of Tr iass i c sediments. This report led many 
to b e l i e v e that there might be a re la t ionsh ip between the Florence 
Tr iass i c basin and the Charleston area. 
Mansfield (1936) also studied these well cu t t ings . He reported 
that the cutt ings contained no Tr iass i c sediments and dated the material 
which Cooke had ca l l ed Tr iass ic as Cretaceous. Woollard, e t a l . , (1957), 
assuming that Mansfield was correct , suggested that the epicentral area 
near Charleston, South Carolina, might be re lated to some structure 
other than the Florence bas in , and suggested the Yamacraw Ridge and the 
assoc iated basement va l l ey to the north of i t . 
Pooley (1960) studied the Yamacraw up l i f t in de ta i l (Figure 1 ) . 
He concluded that h i s se ismic information did not preclude the p o s s i ­
b i l i t y that the earthquakes to the north of th i s ridge resu l ted from 
faul t ing and folding due to th i s u p l i f t . 
Sheridan (1974) suggested that extensive block fau l t ing has con­
t r o l l e d the shape and locat ion of major marginal bas ins . Wrench fault 
motion within these basins may have produced tensional fau l t s along 
hingements. Sheridan also suggested that t h i s fau l t ing would be com­
pat ib le with the r i f t i n g of the North American and Afro-European p la tes 
during the Jurass i c . Associated with such tensional faul t ing of the 
continental margins, l i thospher ic density changes may have caused 
drast ic subsidence. 
Long (1975) has suggested that the earthquake a c t i v i t y in the 
South Carolina Coastal Plain may resu l t from crustal f lex ing in response 
to i s o s t a t i c readjustments of neighboring crustal rock having d i f ferent 
Figure 1. Map of Precretaceous Surface (a f ter Pooley, 
1960). 
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e l a s t i c c h a r a c t e r i s t i c s . Under th i s assumption, earthquakes should be 
associated with more r ig id rock such as basa l t s and diabases . Such 
rocks have been i d e n t i f i e d in the Charleston-Summerville area. 
The purpose of t h i s study was to obtain deta i l ed gravity data in 
the Charleston epicentral region to be used to construct a s tructural 
model of t h i s region which might aid in the search for a geologic cause 




The stratigraphy determined for the Charleston-Summerville, South 
Carolina, region i s based primarily on two well l ogs . A deep well near 
Summerville (Figure 2) passed through 2500 feet of Post Paleozoic s ed i ­
ments before reaching basa l t s at the bottom of the we l l . Cooke (1936) 
interpreted t h i s well log . He i d e n t i f i e d the top 40 feet of sediments 
as Duplin Marl, which i s a white sandy marl, and poss ib ly the Hawthorn 
Formation, which cons i s t s of a gray c lay , medium to f ine grained sand, 
and a hard "shel l rock". The Duplin Marl and the Hawthorn Formation 
are Miocene sediments. The Eocene beds, Cooper Marl, and Santee Lime­
stone , l i e below the Miocene beds and extend to a depth of approximately 
300 f e e t . The Cooper Marl i s a granular marl containing Foraminifera 
f o s s i l s . Santee Limestone i s a so f t cream-colored l imestone. The Peedee 
Formation and poss ib ly the Black Creek, or Tuscaloosa Formation, were 
logged between the depths of 300 feet and 1500 f e e t . This Upper 
Cretaceous material cons i s t s of dark gray, g r i t t y clay and marl con­
taining Inoceramus and Belemini te l la f o s s i l s . Pos i t i ve i d e n t i f i c a t i o n 
of the Tuscaloosa Formation was not p o s s i b l e , but was considered to 
comprise the region between 700 fee t and 1580 f e e t . The material be­
tween 700 fee t and 1500 fee t contains a coarse quartz sand and a gray, 
rusty sand. Any f o s s i l fragments found in the well cutt ings from t h i s 
depth were considered to be derived from f o s s i l i f e r o u s beds above the 
700 foot depth. At depths below 1580 f e e t , Cooke (1936) found material 
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cons i s t ing of a reddish sandstone and sha le , intermixed with diabase 
which he interpreted to be Tr ias s i c . These Tr iass ic sediments were 
thought to be of the Newark group. Crysta l l ine basement, cons i s t ing of 
b a s a l t , was encountered at 2550 f e e t , the bottom of the w e l l . I f 
Cooke's interpretat ion i s correct , the region around Summerville, South 
Carolina, may have been a h i l l during the Triass ic upon which no 
Tuscaloosa sediments were deposited. 
Mansfield (1936) re interpreted the well log near Summerville. 
Using paleonto log ica l data, he reported the region below 1600 feet to 
contain the Upper Cretaceous Tuscaloosa Formation. This region con­
tained reddish sandy clay with inc lus ions of coarse quartz grains which, 
according to Stephenson (1926), suggests a de l ta or t e r r e s t r i a l deposit 
rather than a Tr iass i c or deep water sedimentation. Mansfield s t a t e s 
that the basement basa l t i s of an undetermined age. 
Woollard, e_t al_., (1957) gives a br ie f account of a 2000-foot 
well at Charleston, South Carolina, which was i n i t i a l l y logged by 
Stephenson (1926). The s t ra ta encountered between the depths of 450 
and 750 fee t y ie lded no d iscernib le f o s s i l s , but the area was thought 
to be Upper Cretaceous or Eocene. Foraminifera f o s s i l s which are con­
sidered c h a r a c t e r i s t i c of Cretaceous rock were found at 750 f e e t . 
Neither c r y s t a l l i n e basement rock nor the Tuscaloosa Formation were 
reached. 
Woollard, e t al_., (1957) used the formation from these two wel l s 
and his se ismic refract ion data to extrapolate a c r y s t a l l i n e basement 
slope between Summerville and Charleston, South Carolina, of approxi­
mately 1° . However, Woollard's data were too general to be used to 
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determine de ta i l ed structural trends in the Charleston-Summerville 
area. 
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Figure 2. Deep Well Near Summerville, South Carolina (af ter Cooke, 
1936). (*Mansfield (1936) disputed Cooke's in terpreta-
ta t ion of the material between the depths of 1580' and 




Based on gravity measurements made at approximately 2000 locat ions 
in the Charleston-Summerville, South Carolina, region (Figure 3) a simple 
Bouguer gravity map was constructed (Figure 4 ) . The borders of the area 
inves t iga ted are defined by the corner locat ions N 32° 3 7 . 5 ' , W 80° 0 0 ' ; 
and N 33° 7 . 5 ' , W 80° 2 2 . 5 ' . The area includes a major portion of the 
suspected epicentral zone of the 1886 earthquake as well as the epi ­
centers of more recent se ismic events such as the November 22, 1974, 
earthquake. The maximum estimated error in the gravity data i s 0.20 
m i l l i g a l (Appendix I ) . The data were contoured at 1 mi l l i ga l i n t e r v a l s . 
There are several major features del ineated by the i s o g a l s . In 
the central western quadrangles, a p o s i t i v e anomaly having a peak value 
of 15 m i l l i g a l s exh ib i t s a steep gravity gradient of 2 to 3 m i l l i g a l s 
per kilometer on both i t s northern and southern s i d e s . To the east of 
t h i s feature , the gravity gradient becomes l e s s s t e e p , and the i s o g a l s 
spread to form a n o s e - l i k e feature . To the south and to the northeast , 
negative anomalies appear to form an arc about the nose - l ike feature . 
The northwestern quadrangles are characterized by a reasonably constant 
negat ive gravity anomaly f i e l d of approximately -3 m i l l i g a l s . Dispersed 
throughout t h i s region, small zones of s l i g h t l y more p o s i t i v e and nega­
t i v e anomalies are observed. 
Three prominent zones of alignment of contour l i n e s and anomalies 
can be observed. The trend of the strongest alignment of gravity 
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Figure 3. Index Map Showing the Location of the Region of Study 
(portion of State of South Carolina Map published by 
U.S.G.S. , 1970). 
Figure 4 . Simple Bouguer Gravity Map of Summerville, 
South Carolina, Area. ( I t i s contoured at 
1 m i l l i g a l i n t e r v a l s . ) 
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contours i s approximately east -west and i s formed by i soga l s south of 
the central p o s i t i v e s . Another alignment of contours i s defined by the 
trend of the i soga l s north of the central p o s i t i v e s and bears approxi­
mately N 50° W. These two contour alignments appear to be a conse­
quence of the shape of the central p o s i t i v e anomalies. A third a l ign­
ment i s defined by the western termination of the northeastern and 
southern negative anomalies. The northwestern edges of these negat ive 
regions defines an alignment of anomalies trending N 40° to 50° E 
which i n t e r s e c t s the central p o s i t i v e anomalies in the region where 
the i soga l s begin to spread to form the n o s e - l i k e p o s i t i v e anomaly. 
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CHAPTER IV 
ANALYSIS OF GRIDDED GRAVITY DATA 
Residual Gravity Anomalies 
The gravity data were gridded at 1 kilometer in terva l s encom­
passing the area defined by the simple Bouguer gravity map. A regional 
gravity grid was determined from the gridded gravity data by a two-
dimensional smoothing operator devised by Shapiro (1970). It cons i s t s 
of the appl icat ion of a one-dimensional smoothing operator to the ent ire 
data s e t , f i r s t in one d irect ion and then in the other d irec t ion . The 
one-dimensional operator in the i th d irect ion has the form: 
Z 1 . = Z. . + S/2(Z. , . + Z. . . - 2Z. . ) 
l\ = Smoothed value of the i , j grid point in the i t h d irect ion 
Z „ = Unsmoothed i , j grid point 
S = Damping constant (usually 0.5 or -0 .5) 
Z(x,y) i s considered to be composed of the sum of two-dimensional 
Fourier components of the form: 
Z_ = C + A cos k ( x i - (f>)cos(h(y i - 6)) 
k = wave number in x d irect ion 
h = wave number in y d irect ion 
4> = phase displacement in x d irec t ion 
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0 = phase displacement in y d irect ion 
A = spectral amplitude 
The ra t io of the smoothed to unsmoothed spectral amplitudes, R(k,h) , 
i s defined as the two-dimensional response function of the smoothing 
operator. 
R(k,h) = [1 - S( l - cos kAx)][l - S ( l - cos(hAy))] 
Ax -*- grid interval in x d irect ion 
Ay grid interval in y d irect ion 
When S i s +0.5 the smoothing operator has the property of damping short 
wavelengths (high frequencies) in a function. I f the operator i s ap­
p l i e d "n" t imes , each operation decreases the prominence of the short 
wavelengths in proportion to the nth power of the response function. 
Regional anomalies are determined by using the smoothing operator 
s i x times in success ion on the two-dimensional gridded gravity data. 
The regional f i e l d i s then subtracted from the or ig ina l gravity grid 
and the di f ference i s defined to be the residual anomalies. The residual 
anomalies are the short wavelength anomalies which are removed by the 
smoothing operator from the or ig inal gravity f i e l d . Since the width of 
the smoothing operator i s 5.0 ki lometers , they are considered to be 
representat ive of crustal features having depths l e s s than 2.5 kilom­
e t e r s . Figure 5 i s the residual gravity map which i s contoured at a 
0.5 m i l l i g a l i n t e r v a l . Pos i t ive anomalies appear in the central quad­
rangles as observed in the or ig ina l data s e t . This implies that a 
portion of the source of these anomalies i s l e s s than 2.5 kilometers 
Figure 5. Residual Gravity Map of the Summerville, South 
Carolina, Area. (The map shows the N.E. trending, 
low-magnitude, negative anomaly separating the two 
peaks of the central western p o s i t i v e anomaly from 
the broad eastern central p o s i t i v e anomaly.) (The 
area out l ined by the dashed l ine i s the 32 kilometer 
square region which i s spectral analyzed for l i n e a -
t i o n s . ) 
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deep. The westernmost p o s i t i v e exh ib i t s two peaks, and the eastern 
nose - l ike anomaly exhib i t s only one small peak surrounded by a large 
low-magnitude p o s i t i v e region. A negative zone trending N 45° E separ­
ates the two peaks of the westernmost p o s i t i v e from the nose - l ike pos i ­
t i v e . The negative zone corresponds in locat ion and trend with the 
western terminations of the northeastern and southern Bouguer negative 
anomalies. Another trend i s del ineated by the north and south edges of 
the centra l ly located pos i t i ve anomalies. This alignment of i soga l s 
trends eas t -wes t . Another trend i s evident in the northeastern quad­
rangle. It i s defined by a low magnitude negative anomaly zone which 
separates two large p o s i t i v e residual gravity anomalies. The trend of 
t h i s l i n e a t i o n i s approximately N 35° W. 
Spectral Analysis of Lineations 
In order to determine the l imi t s of reso lut ion where l inea t ions 
observed in the residual gravity grid are concerned, a 32 kilometer 
square area (Figure 6) was spec tra l ly analyzed using a two-dimensional 
Fast Fourier Transformation. Such an analys is allows one to find those 
wave numbers which are common throughout the function, s ince these form 
zones of high magnitude in the transformed domain. Lineations observed 
in gravity contours are represented in the wave number domain as wave 
numbers oriented perpendicular to the or ientat ion of the i s o g a l s . 
Therefore, the spectrum must be rotated 90° to coincide with the 
l i n e a t i o n s of the real domain (Figure 7 ) . The area of i n t e r e s t i s 
defined by a s h e l l which has an inner radius of (4 km) 1 . The (4 km) * 
radius c i r c l e contains the wave numbers of gravity wavelengths greater 
than 4 kilometers which are not removed in computing the res idual . Low 
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North 
CONTOURED WAN/EN UMBER MAGNITUDES 
0 - . 5 
.5-1.0 
1.0-2.0 
> 2 .0 
Figure 6. Complex Modulas of the Fourier Spectrum of the 32 
Kilometer Square Region Outlined in the Residual 
Gravity Map. 
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T r a n s f o r m e d t rend 
Figure 7 . Diagrams Showing the Rotation o f Real Lineations 
i n the Fourier Spectrum Domain, 
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frequency components of gravity anomalies which are truncated at the 
borders of the 32 kilometer square area are a l so observed within the 
c i r c l e . 
Within the she l l several weak l inea t ions are apparent. The 
strongest of these trends i s directed almost eas t -west . The or ientat ion 
of t h i s trend i s para l l e l to the d irect ion of the apparent alignment of 
the central p o s i t i v e residual anomalies. A second trend i s directed 
approximately N 45° E. This trend p a r a l l e l s the northeastern alignment 
of negative anomalies observed in the residual gravi ty . This l inea t ion 
i s also observed in the simple Bouguer gravity map to be the trend de­
fined by the western termination of the northeastern and southern nega­
t i v e anomalies. Another l inea t ion bears approximately north-south and 
i s the re su l t of the truncation of p o s i t i v e anomalies on the eastern 
and western borders of the area. Last ly , a high frequency trend bear­
ing northwest i s not e a s i l y recognized in the residual gravity map. 
The trend may be the resu l t of an alignment of low amplitude short wave­
length anomalies in that d i rec t ion . 
Three-Dimensional Theoretical Gravity Modeling 
Grant, et_ al_., (1965) have suggested that two-dimensional gravity 
modeling has many drawbacks such as the inherent i n a b i l i t y to handle the 
e f f e c t s of regional trends or the e f f e c t s of truncation of two-dimen­
sional s tructures . Three-dimensional modeling, on the other hand, has 
the a b i l i t y to reproduce regional gravity f i e l d s as well as to determine 
nonunique three-dimensional structural s o l u t i o n s . For t h i s reason, 
three-dimensional modeling was chosen as the indirect method to be used 
to determine a geo log i ca l ly acceptable crustal structure for the 
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Summervilie-Charleston, South Carolina, area. 
Talwani, et_ al_., (1960) showed that gravity anomalies produced 
by three-dimensional bodies of arbitrary shape could be calculated by 
approximating the i rregular ly shaped bodies by several stacked hor i ­
zontal polygons of constant th ickness . The thickness of each polygon 
i s control led by the e f f e c t i v e density contrast . Each polygon's thick­
ness i s kept small with respect to i t s depth. The method of Talwani, 
e t a l . was used to construct the following crustal models for the 
Summerville-Charleston, South Carolina, area. 
The region modeled was chosen to be larger than the area defined 
by the Summerville simple Bouguer gravity map, to allow for accurate 
modeling of anomalies that terminate at the western edge of the map. 
The region s e l e c t e d for modeling has i t s or ig in at the upper north­
eastern corner of the Summerville map and extends 75 kilometers west of 
th i s point and 55 kilometers to the south. The data used for prel imi­
nary modeling were s e l e c t e d from Woollard's regional gravity data and 
were gridded at 5 kilometer i n t e r v a l s . The 1 kilometer gridded data in 
the Summerville area were used to improve the d e t a i l s of the pre l imi­
nary model. Models No. 1 and No. 2 included the ent ire area modeled, 
but only the region encompassed by the Summerville map was revised by 
the u t i l i z a t i o n of data from the kilometer grid. The dens i t i e s used 
for the anomalous masses were chosen to agree with the density con-
3 
t r a s t s used in modeling, with 2.67gm/cm used as the reference density 
(Figures 8 and 9 ) . 
Model No. 1 
Under the assumption that the gravity anomalies in the 
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Summerville area are produced by shallow crustal bodies , a three-
dimensional model was constructed. This model cons i s t s of three hori ­
zontal , 2 kilometer thick layers which l i e between the depths of 2.5 
and 8.5 ki lometers . The Coastal Plain sediments occupying the upper 
2.5 kilometers of the crust are not considered to contribute to the 
observed gravity anomalies. The top layer , which l i e s between the 
depths of 2.5 to 4 .5 ki lometers , cons i s t s of two central western 2.9 
3 3 gm/cm bodies intruding a l e s s dense 2.8 gm/cm irregular ly shaped 
3 
material . This 2.89 gm/cm material i s surrounded on a l l s ides by 
3 
2.67 gm/cm country rock. The eastern termination of t h i s material 
l i e s along a l inea t ion which trends N 30° E. This l inea t ion corresponds 
general ly in d irec t ion and locat ion to the northeastern l inear anomaly 
observed in the simple Bouguer gravity map and the residual gravity 
map. 
The second layer , (4.5 to 6.5 k i lometers ) , cons i s t s of two regions 
3 3 having d e n s i t i e s of 2.8 gm/cm and three lower density 2.4 gm/cm 
3 
reg ions . The 2.8 gm/cm region of the f i r s t layer i s continuous in t h i s 
layer with a s imi lar "nose- l ike" feature extending to the e a s t . The 
nose - l ike anomalous body i s p a r t i a l l y surrounded by low density 2.4 
3 
gm/cm features to the northeast and southeast . The western edge of 
t h i s feature coincides with the previously discussed northeastern 
l i n e a t i o n . The westernmost extent of the northeastern and southern 
low density zones also coincides with t h i s l i n e a t i o n . 
The third layer , (4.5 to 6.5 k i lometers ) , contains only a 2 .8 
3 
gm/cm "nose- l ike" feature . The western termination of t h i s feature 
s t r i k e s approximately N 50° E. Again, t h i s corre lates with the 
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northeastern l inea t ion observed in the other analyses . 
Model No. 2 
Under the assumption that the large p o s i t i v e gravity anomaly 
observed in the western central quadrant of the Summerville map o r i g i ­
nates at a crustal depth of 16.5 kilometers and extends upward to within 
2.5 kilometers of the surface, a second three-dimensional, four layer 
model was constructed. The top layer , which l i e s between the depths 
3 
of 2.5 and 3.5 ki lometers , cons i s t s of two centra l ly located 3.0 gm/cm 
3 
bodies intruding a lower dens i ty , 2.4 gm/cm , region. No feature in 
3 
t h i s layer corresponds to the 2.8 gm/cm structure found in the f i r s t 
layer of Model No. 1. The second layer , (3.5 to 4.5 k i lometers ) , con-
3 
ta ins three 3.0 gm/cm bodies . The westernmost centra l ly located body 
3 
corresponds to the westernmost 3.0 gm/cm feature of the f i r s t layer . 
3 
To the eas t of t h i s feature , another 3.0 gm/cm body l i e s beneath the 
easternmost centra l ly located high densi ty body of the f i r s t layer . 
3 
A th ird 3.0 gm/cm n o s e - l i k e feature extends to the eas t of th i s body. 
To the northeast and south of the nose - l ike feature l i e lower density 
3 
2.4 gm/cm regions . The western edge of the nose - l ike feature forms 
a l inea t ion which includes the westernmost extent of the northeastern 
and southern low density zones. The trend of t h i s l inea t ion i s 
N 45° E. The third layer , (4.5 to 7.5 k i lometers ) , contains the two 
3 
centra l ly located 3.0 gm/cm bodies which continue downward to a depth 
of 7.5 ki lometers . The low density zones of the second layer and the 
3 
nose - l ike 3.0 gm/cm feature continue to t h i s depth, a l s o . However, 
the northeastern sec t ion of the easternmost centra l ly located 3.0 
3 
gm/cm body terminates at a depth of 6.5 ki lometers . The western edge 
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of the n o s e - l i k e appendage forms a l inea t ion which trends N 45° E. 
The fourth layer shows the downward continuation of both centra l ly 
located p o s i t i v e s to a depth of 16.5 ki lometers . 
Both models suggest the presence of a ver t i ca l o f f s e t of the 
nose - l ike appendage with respect to the eastern central high density 
bodies . In both models, the o f f s e t appears to be assoc iated with the 
northeast l i n e a t i o n . In the f i r s t model, the nose - l ike appendage of 
3 
2 .8 gm/cm density i s observed only in the second and third l a y e r s , 
and thus appears to be unconformably o f f s e t 2 kilometers downward from 
the f i r s t layer . The second model shows the nose - l ike feature to be 
present in the 3.5 to 4.5 kilometer layer . This feature extends down­
ward to a depth of 7.5 ki lometers , while the northeastern edge of the 
eastern central p o s i t i v e extends to a depth of only 6.0 ki lometers . 
This observation, as well as the fact that the nose - l ike feature i s 
not modeled in the top layer , may indicate an uncomformable o f f s e t in 
the model of 1 to 1.5 ki lometers . 
The two preceding three-dimensional models produced gravity 
anomalies which agreed to within 10% with the gridded Summerville 
gravity data. Other models, which did not contain a v e r t i c a l o f f s e t 
were constructed, but the e f f e c t i v e density contrasts required for 
these models were not r e a l i s t i c . 
Figure 8. Three-Dimensional Model No. 1. (The model cons i s t s 
of three , 2 kilometer thick layers which give e v i ­
dence for v e r t i c a l o f f s e t of the n o s e - l i k e feature 
along a N.E. l i n e a t i o n . ) 
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Figure 9. Three-Dimensional Model No. 2 . (This model 
a lso suggests a v e r t i c a l o f f s e t of the nose­
l ike feature along a N.E. l i n e a t i o n . ) 
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CHAPTER V 
DETAILED GRAVITY PROFILES AND 
TWO-DIMENSIONAL GRAVITY ANALYSIS 
Two-Dimensional Theoretical Models 
Theoretical anomalies are calculated for "step model" fau l t s 
for comparison with observed anomalies. The method of Talwani, e t a l . , 
(1959) i s used to compute the anomalies resu l t ing from fau l t s at depths 
of 0 . 5 , 1 .0 , and 2.0 kilometers which vary in throw from 1, 2, or 3 
k i lometers . These depths are based on est imates by Cooke (1936) and 
Mansfield (1936) for the depth to the c r y s t a l l i n e basement. As would 
be expected, the anomalies resu l t ing from the faul t models are asym­
metric about the edge of the f a u l t . As depth to fault increases , the 
sigmoidal anomaly becomes extended, producing lower gradients . Increas­
ing the throw on the faul t has a s imi lar e f f e c t , but i t primarily deter­
mines the radi i of curvature in the p r o f i l e on e i ther s ide of the faul t 
l oca t ion . In general , the wavelength of the anomaly increases with 
both depth to the faul t and throw of the f a u l t . Since the shapes of 
the anomalies are determined by structural shape and not dens i ty , the 
theore t i ca l curves were normalized and compared to normalized observed 
p r o f i l e s (Figures 10, 11, and 12) . However, once the depths are deter­
mined, the density can be computed. 
Cross Correlation Coef f ic ients 
In order to determine and quantify any re lat ionship between 
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Figure 10. Normalized Curves for a "Step" Fault at 0.5 Kilometers 
Showing the Effects of Fault Offsets of 1 .0 , 2 . 0 , and 
3.0 Kilometer on the Shape of the Vert ical Gravity-
Anomaly. 
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Figure 11. Normalized Curves for a "Step" Fault at 1.0 Kilometer 
Showing the Effects of Fault Offsets o f 1 .0 , 2 . 0 , and 
3.0 Kilometers on the Shape of the Vertical Gravity 
Anomaly. 
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Figure 12. Normalized Curves for a "Step" Fault at 2.0 Kilometers 
Showing the Effects of Fault Offsets of 1.0 and 2.0 
Kilometers on the Shape of the Vert ical Gravity Anomaly. 
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observed gravity and topography along deta i l ed p r o f i l e s , cross corre­
la t ion c o e f f i c i e n t s between e levat ion and gravity are computed for 
each p r o f i l e . The c o e f f i c i e n t s are calculated using the method 
described by Pick, e t al_., (1973). One usual ly attempts to pick a 
reduction density which removes a l l the topographic masses. However, 
in the Summerville area, the necessary reduction d e n s i t i e s to remove 
corre lat ion between the topography and gravity are u n r e a l i s t i c . 
There are advantages, however, to having a corre lat ion between 
e l evat ion and gravi ty . This re la t ionsh ip can add information concerning 
the control of surface topography by basement s tructure . For example, a 
strong p o s i t i v e corre lat ion in a region where faul t ing i s suspected may 
show the response of the surface to fau l t ing . On the other hand, a 
negative corre lat ion may resu l t from inaccurate determination of 
s ta t i on e levat ion in an area, or the structural control of a r iver 
which channels a region showing a large p o s i t i v e gravity gradient. 
In general , corre lat ion c o e f f i c i e n t s in the fol lowing de ta i l ed 
gravity p r o f i l e s are used to see i f topographic features might ind icate 
the presence of fau l t ing along the northeast l i n e a t i o n . Both residual 
p r o f i l e s and observed gravity are compared with e levat ion (Table 1 ) . 
Detai led Gravity Prof i l es 
Eleven deta i l ed gravity p r o f i l e s have been es tabl i shed u t i l i z i n g 
most of the major highways in the area of inves t iga t ion (Figure 13) . 
Along each p r o f i l e , the average s ta t ion spacing i s 0 .3 ki lometers . 
Five of the p r o f i l e s traverse the northeast-trending l inear anomaly. 
Residual p r o f i l e s were obtained by subtracting the regional p r o f i l e 
from the observed gravity p r o f i l e . In th i s ins tance , the regional 
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Table 1. Cross Correlation Coef f ic ients Between Gravity 
and Elevation for Each Prof i le 
Correlation Coeff ic ient 
Designation 
Bouguer + Elevation Residual + Elevation 
AA' .70 .78 
BB' .86 - . 0 2 
CC» .56 - . 2 0 
DD* - .05 - . 14 
EE 1 .48 .25 
FF' - . 24 - . 2 8 
GG' - . 89 - . 30 
HH' - . 4 9 .07 
I I f - . 60 - . 22 
JJ» - .26 - . 22 
KK' .29 .12 
S I M P L E BOUGUER GRAVITY MAP OF S U M M E R V I L L E , S.C. A R E A 
Figure 13. Index Map Showing the Locations of Each of 
the Detai led Gravity Prof i l e s with Respect 
to the N.E. Linear Anomaly. 
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p r o f i l e was determined from a four-times smoothed, 1 kilometer interval 
grid. Each regional l i n e point was calculated by determining a curved 
surface which best f i t the nine nearest regional grid po in t s . The 
contribution of each grid point was determined with respect to distance 
from the l i n e point and the e f f e c t s of a l l nine points were t o t a l e d to 
give the regional point value. The residual p r o f i l e s are considered to 
resu l t from the e f f e c t s of bodies ly ing at depths no greater than 1 
ki lometer. Descriptions of the locat ions for the eleven pro f i l e s are 
given in Appendix I (Table 2 ) . 
Prof i l e AA* 
Prof i l e AA' exh ib i t s negative anomalies which ind icate the 
ex i s tence of low density material in t h i s region. At approximately 
5.5 kilometers from the eastern end of the p r o f i l e , a steep negative 
gravity gradient of -0 .8 m i l l i g a l per kilometer i s observed. The 
locat ion of t h i s gradient i s coincident with the northeastern l inea t ion 
seen in the two-dimensional residual data s e t (Figure 14) . 
Examination of the theore t i ca l anomaly curves for idea l i zed 
fau l t s suggests that the anomaly i s produced by a fau l t having i t s up 
s ide at a depth of 1 ki lometer, and i t s down s ide 1 kilometer deeper. 
There i s a discrepancy cons i s t ing of a p o s i t i v e bump at the onset of 
the negat ive s lope which i s considered to be due to the addit ive 
e f f e c t s of two regional p o s i t i v e s , one to the north, and the other to 
the southeast of the l i n e . The two p o s i t i v e anomalies are expected to 
counteract the more gradual slope which would be expected for a fau l t 
at th i s depth, producing a p o s i t i v e discrepancy. 
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Figure 14. Composite Prof i l e AA'. (The negative gradient 
i s coincident with N.E. l i n e a r anomaly and both 
the residual gravity and Bouguer gravity are 
para l l e l ed to some extent by the topography.) 
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contained in the residual p r o f i l e . The s l i g h t negative trend to the 
eas t may be indicat ive of a thickening of the low density zone. The 
more p o s i t i v e portions of the residual may indicate the bias ing e f f e c t s 
of the two regional p o s i t i v e s . 
The cross correlat ion c o e f f i c i e n t s determined for t h i s p r o f i l e 
show strong p o s i t i v e re lat ionships between e levat ion and both gravity 
and residual gravity p r o f i l e s . Comparison of the e levat ion p r o f i l e s 
with the gravity p r o f i l e s shows the e levat ion to have a more gradual 
negat ive slope to the southeast than that of the gravi ty . This gradual 
slope in the e l evat ion may show the type of response which would be 
expected at the surface of a blanket of unconsolidated sediments i f 
basement fau l t ing took p lace . The strong corre lat ion between the r e s i ­
dual pro f i l e and e levat ion poss ib ly shows the extension of the fau l t ing 
into consol idated beds above the basement which could be evidence for 
recent fau l t ing along the northeast l i n e a t i o n . A s imi lar e f f e c t would 
be expected for d i f f e r e n t i a l compaction. 
Prof i l e BB' 
Detai led gravity p r o f i l e BB' i s s imi lar in shape to p r o f i l e AA'. 
The steep negative gradient of p r o f i l e BB' i s - 0 . 7 m i l l i g a l per k i l o ­
meter and i s coincident with the residual northeast l inea t ion (Figure 
15) . Comparison of t h i s p r o f i l e with the theore t i ca l "simple fault" 
model curves shows that the best f i t to the observed p r o f i l e i s a faul t 
with i t s upthrown s ide 1 kilometer deep and i t s downthrown s ide 2 
kilometers deeper. While the "noisy" nature of t h i s p r o f i l e makes 
accurate throw determination d i f f i c u l t , the curvature of the p r o f i l e 
i s s t i l l best f i t by a 1.5 kilometer throw which i s interpolated from 
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Figure 15. Composite Prof i l e BB'. (The negative Bouguer gradient 
i s coincident with N.E. l inear anomaly and the Bouguer 
gravity i s para l l e l ed to some extent to the topography.) 
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the curves for fau l t s having 1 and 2 kilometer throws at a depth of 
1 ki lometer (Figure 16) . 
The residual p r o f i l e shows the noisy character of the actual pro­
f i l e . There i s a s l i g h t negative gradient ind ica t ive of thickening 
sediments to the southeast , but the noise in the residual makes i n t e r ­
pretat ion of structure d i f f i c u l t . 
Cross correlat ion c o e f f i c i e n t s determined for th i s pro f i l e show 
a strong p o s i t i v e correlat ion between the gravity and the topography. 
Examination of the e levat ion change with respect to the gravity shows 
the e l evat ion to begin to drop prior to the corresponding decrease in 
the gravity p r o f i l e . This may show surface response to previous f a u l t ­
ing . No such corre lat ion i s seen between the residual p r o f i l e s and 
topography. Lack of such corre lat ion may indicate that there i s no 
fau l t extension into the consol idated beds above the basement. I t 
should be noted that the reso lut ion depth for the residual p r o f i l e s i s 
s trongly re lated to the nature of the surrounding regional f i e l d . For 
example, i f the regional f i e l d i s constant, then undulations upon that 
f i e l d are e s s e n t i a l l y nondistorted in the res idual . However, i f the 
regional gravity f i e l d changes rapidly, the shape of the short wave­
length anomalies produced by near surface s tructures are d i s tor ted in 
the res idua l . This may be the case along t h i s p r o f i l e . However, i t 
su f f i c e s to say that the residual gives no evidence for faul t extension 
into the sedimentary layers above the basement, but that th i s lack of 
evidence i s not conclus ive . 
Prof i l e CC1 
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Figure 16. Comparison of the Shape of the Normalized Bouguer 
Gravity Prof i l e s AA' and BB' with Shape of the 
Normalized Anomalies Calculated from "Step" Fault 
Models. 
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features . The southeastern end of the p r o f i l e shows the cumulative 
e f f e c t s of the southern negative anomalous zone and the central p o s i t i v e 
anomalous nose - l ike feature. The anomalies observed across the "nose" 
have a f l a t character. As the p r o f i l e crosses the northeast l i n e a t i o n , 
a s l i g h t dip i s observed prior to the increase in the gravity f i e l d due 
to the edge of the west central p o s i t i v e (Figure 17) . 
Since the p r o f i l e i s not perpendicular to the i soga l s throughout 
i t s t raverse , no attempt was made to obtain depth information. However, 
i t i s i n t e r e s t i n g that the northeast l inea t ion i n t e r s e c t s t h i s p r o f i l e 
coincident with the s l i g h t dip. Q u a l i t a t i v e l y , such a dip in the pro­
f i l e would be expected i f the two features producing the p o s i t i v e 
anomalies were at d i f ferent depths. The magnitude and width of the 
regional n o s e - l i k e p o s i t i v e anomaly may indicate that i t i s deeper in 
the crust than the western central p o s i t i v e . Therefore, the dip may 
indeed represent an o f f s e t in the basement whose s t r ike i s northeast . 
The residual p r o f i l e i s reasonably f l a t . There are short wave­
length anomalies of low amplitude which o s c i l l a t e about the 0.0 m i l l i ­
gal l i n e . L i t t l e s tructural information i s contained in t h i s p r o f i l e . 
The corre lat ion c o e f f i c i e n t s for p r o f i l e CC show a p o s i t i v e 
re la t ionsh ip between actual gravity and topography. Observation of the 
e levat ion p r o f i l e shows the e levat ion to drop o f f jus t prior to the 
s l i g h t dip in the gravity p r o f i l e . Prof i l e C C , as did AA1 and BB', 
may imply that the basement structure i s para l l e l ed by the topography. 
The c o e f f i c i e n t computed for the residual p r o f i l e and e levat ion i s 
weakly p o s i t i v e . 
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Figure 17. Composite Prof i l e CC. (This de ta i l ed gravity p r o f i l e 
shows a s l i g h t depression in the gravity anomalies 
located at the in ter sec t ion of the p r o f i l e and the N.E. 
l inear anomaly.) 
41 
Prof i l e DP1 
Detai led gravity p r o f i l e DD' i s 44 kilometers in length. The 
length of t h i s t raverse , as well as the widely varying regional f i e l d 
along the p r o f i l e , makes discuss ion of t h i s p r o f i l e more informative 
i f done in three s e c t i o n s . The sec t ions are marked on the p r o f i l e and 
are referred to as the northwest, c en tra l , and the southeastern sec ­
t ions (Figure 18) . 
The northwestern sec t ion of t h i s p r o f i l e , aa ' , traverses the 
northwestern edge of the west central p o s i t i v e . The sec t ion does not 
cross the peak of the regional p o s i t i v e anomaly, nor i s the traverse 
normal to the i s o g a l s . This r e s u l t s in d i s tor t ion of the apparent 
anomaly with respect to i t s width and magnitude. Therefore, reason­
able depth determinations are not e a s i l y obtained. Examination of the 
re la t ionsh ip between gravity and topography along th i s p r o f i l e showed a 
strongly negative corre la t ion . This negat ive correlat ion i s also 
shared to some extent by the residual gravi ty p r o f i l e . 
The central sec t ion of p r o f i l e DD', b b T , shows a s imi lar dip to 
that observed in p r o f i l e CC. This dip again corresponds to the north­
eastern l i n e a t i o n observed in the two-dimensional res idual . The 
residual p r o f i l e for th i s sec t ion also exh ib i t s t h i s s l i g h t dip. The 
e levat ion p r o f i l e shows a gentle negative s lope to the southeast which, 
to some ex tent , i s para l l e l ed by the grav i ty . This corre lat ion i s not 
nearly as p o s i t i v e as observed in the previously discussed p r o f i l e s . 
The res idual p r o f i l e also p a r a l l e l s t h i s decrease in gravity and e l e ­
vat ion . Apparently, the corre lat ion between gravity and e levat ion 
weakly suggests the presence of basement o f f s e t as well as the extension 
PROFILE DD* (Sections a a* and • bb') 
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Figure 18. Composite Prof i l e DD f - -Sect ions aa ! and bb ' . (Section bb f of the 
gravity p r o f i l e shows a s l i g h t depression in the Bouguer anomalies 
assoc iated with the N.E. l inear anomaly.) 
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of t h i s o f f s e t into the lower density region above the basement. 
The southeastern sec t ion of p r o f i l e DD f, c c 1 , shows both the 
residual gravity and the observed gravity to decrease in response to 
the southern bas in . The traverse of th i s sec t ion i s e s s e n t i a l l y per­
pendicular to the regional i s o g a l s and i s used to obtain a depth to the 
n o s e - l i k e p o s i t i v e feature (Figure 19) . The e f f ec t s of the gravity 
f i e l d of the surrounding high and low densi ty regions may d i s t o r t the 
gravity anomaly in such a manner as to b ias the minimum depth upward. 
Using the empirical formula for depth to a buried horizontal cy l inder , 
the minimum depth to the center of the body i s determined to be 4.2 
ki lometers . The e f f e c t i v e radius of the cyl inder i s found to be 2.1 
3 
kilometers for a densi ty contrast of 0.3 gm/cm . The estimated depth 
to the top of the nose - l ike p o s i t i v e i s therefore approximately 2.0 
k i lometers . 
Prof i l e EE1 
Detai led gravity p r o f i l e EE1 traverses the regional i soga l s con­
s iderably of f normal. The p r o f i l e crosses the northeast l i n e a t i o n , but 
does not show the pronounced depression or "simple fault" anomaly ob­
served in the other p r o f i l e s . This i s not thought to indicate that the 
suspected o f f s e t truncates north of th i s p r o f i l e , but that i t i s the 
r e s u l t of the locat ion and direct ion of the traverse (Figure 20) . 
Study of the pro f i l e with respect to the northeast l inea t ion 
shows a s l i g h t change in p o s i t i v e gradient near the i n t e r s e c t i o n . The 
residual p r o f i l e shows a sharp change from p o s i t i v e to negative 
anomalies at t h i s l oca t ion . This may indicate that the area south 
of the western central p o s i t i v e i s of lower dens i ty . The p r o f i l e t ra ­
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feature which produces the observed gravity anomaly. 
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residual anomaly, and then enters the lower density region. If t h i s 
sudden change in density contrast i s caused by fau l t ing , the d irect ion 
of faul t motion i s d i f f i c u l t to determine unless o f f s e t of the higher 
density rock about the l inea t ion i s e s tab l i shed . 
Cross corre lat ion c o e f f i c i e n t s obtained for th i s traverse ind i ­
cate a strong p o s i t i v e re la t ionsh ip between gravity and topography. The 
re la t ionsh ip between the residual gravity and topography i s weakly pos i ­
t i v e . The e levat ion p r o f i l e shows that the e l evat ion r i s e s suddenly in 
the southeast and decreases gradually to the northwest. The sudden e l e ­
vation change does not appear to be re lated to the northeast l i n e a t i o n . 
As the p r o f i l e progresses out of the southeastern flood p la in of the 
Edisto River, the topography r i s e s . The decrease in e l evat ion to the 
northwest i s a l so thought to be re lated to the Stono River v a l l e y . 
Therefore, t h i s p r o f i l e i s considered to give l i t t l e evidence for base­
ment control of surface topography, but may instead ind icate a poor 
choice of reduction densi ty . 
Prof i l e FF' 
Detai led gravity p r o f i l e FF' crosses the most northeastern pos i ­
t ive as well as the northeastern lower density region modeled as part 
of the v e r t i c a l l y down-faulted region in p r o f i l e AA' (Figure 21). 
The empirical formula for depth to a buried horizontal cyl inder 
was applied to the northeastern p o s i t i v e . The depth to the top of the 
3 
body, based on a 0.3 gm/cm density contrast , was determined to be 1.2 
ki lometers . The e f f e c t s of the p o s i t i v e anomalies on e i ther s ide of 
the basin made depth determinations d i f f i c u l t , and the basin depth 
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the depths of 2 to 3 kilometers estimated by p r o f i l e s AA! and BB'. 
The corre lat ion c o e f f i c i e n t s between e levat ion and gravity com­
puted for t h i s p r o f i l e were weakly negat ive . Examination of the e l e ­
vation with respect to residual and actual gravity shows that the e l e ­
vation r i s e s from north to south. There was a sudden increase in 
e levat ion near the beginning of the gravity low. This s l i g h t negative 
corre lat ion may indicate that terrain correct ions are necessary for 
s ec t ions of t h i s p r o f i l e . The var iat ions in the e levat ion could pro­
duce terrain e f f e c t s on the order of 0.25 m i l l i g a l . 
Prof i l e GG' 
Detai led gravity p r o f i l e GG' i s 38 kilometers long and traverses 
somewhat p a r a l l e l to the northeastern l inear anomaly (Figure 22) . In 
the northeastern quadrant of the Summerville gravity map, the p r o f i l e 
traverses a small feature which was observed as a small p o s i t i v e anomaly 
in the low densi ty sedimentary region. The residual p r o f i l e shows t h i s 
peak more c l ear ly than the observed gravity p r o f i l e . The empirical 
formula for depth to a buried horizontal cyl inder was used to approxi­
mate the anomaly. The center of the body was computed to be 1.6 k i l o -
3 
meters beneath the surface. A density contrast of 0 .3 gm/cm was used 
to determine the e f f e c t i v e n e s s radius of 0.5 k i lometers . The top of the 
feature was determined to be approximately 1.0 kilometers beneath the 
surface. The continuation of the p r o f i l e to the southwest d i s t o r t s the 
western central anomaly because the p r o f i l e crosses the anomaly at a 
45° angle with respect to normal. 
The corre lat ion c o e f f i c i e n t s between e levat ion and gravity for 
t h i s p r o f i l e are s trongly negat ive . The surface feature thought to have 
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produced t h i s e f f e c t i s the Edisto River channel, which crosses the 
western central gravity p o s i t i v e . There could be a structural reason 
for t h i s . D i f ferent ia l weathering on the Pre-Cretaceous surface of the 
unstable high density material which i s now at a depth of 2500 feet may 
be re lated to the entrenchment of the r iver . However, t h i s hypothesis 
i s not wel l supported by the data. 
Prof i l e HH' 
Detai led gravity p r o f i l e HH' shows one broad peak resu l t ing from 
the or ientat ion of the traverse with respect to the i s o g a l s . This d i s ­
tort ion c u r t a i l s the information which can be obtained concerning depth 
and shape. The southern end of th i s p r o f i l e traverses the northeastern 
l i n e a t i o n . At t h i s locat ion there i s very l i t t l e evidence observed for 
the continuation of th i s trend southward. Traverse HH' crosses the 
northeastern trend near the in tersec t ion of the in t er sec t ion of the 
northeastern l i n e a t i o n and pro f i l e EE'. Prof i l e EE' did not strongly 
suggest the presence of faul t ing e i t h e r . This may indicate that the 
hypothesized fau l t trace terminates, or changes d i r e c t i o n , north of 
these p r o f i l e s . The d irect ion change i s considered to be the more 
l i k e l y because the southern low density zone appears s imi lar to the 
northeastern basin (Figure 23) . 
The c o e f f i c i e n t s computed between the e levat ion and gravity for 
p r o f i l e HH' are negat ive . As seen in p r o f i l e GG', the p o s i t i v e gravity 
anomaly was in a region of lower e l eva t ion . 
Pro f i l e s I I ' , J J ' , and KK1 
Detai led gravity p r o f i l e s I I ' , J J ' , and KK' are not considered 
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However, the locat ions and p lo t s of the observed gravity along the 
p r o f i l e s are given for completeness of t ext (Figures 24 and 25) . 
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CHAPTER VI 
DISCUSSION AND CONCLUSIONS 
Examination of the Charleston-Summerville, South Carolina, ep i -
central zone by deta i l ed analysis of gravity reveals probable ex is tence 
of a l inear alignment of gravity anomalies oriented N 40° E. This 
l i n e a t i o n i s observed in the simple Bouguer gravity map as a feature 
defined by the western termination of the northeastern and southern 
negative gravity anomalies, which imply low density crustal rocks. The 
l inea t ion i n t e r s e c t s the p o s i t i v e gravity anomalies in a region where 
the i soga l s spread to form a nose - l ike p o s i t i v e anomaly protruding to 
the e a s t . This northeastern alignment of anomalies i s observed as a 
l inear zone of negative anomalies in the two-dimensional residual 
gravity map and as a strong trend in the two-dimensional spectral 
analys i s of the residual gravity map. 
Three-dimensional modeling of th i s l inear feature in the Summer­
v i l l e area supports the in terpretat ion of th i s feature as a v e r t i c a l 
fau l t having an o f f s e t of 1 to 2 ki lometers . The central high density 
regions in the f i r s t gravity model are interpreted to be bas i c plugs of 
3 3 density 2.9 gm/cm . The surrounding 2.8 gm/cm material i s considered 
to be bas i c f lows. These flows appear to have been down-faulted to the 
eas t about the northeast l i n e a t i o n . Thus, the n o s e - l i k e appendage 
modeled at a depth of 4.5 k i lometers , having a thickness of 4 k i l o ­
meters, i s interpreted to have once been at a depth of 2.5 ki lometers . 
The low densi ty zones to the northeast and southeast are considered to 
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be sedimentary basins containing beds of average density 2.4 gm/cm . 
These low density zones appear to be associated with th i s northeastern 
l i n e a t i o n . Assuming t h i s l ineat ion i s representat ive of a f a u l t , the 
down-faulted f lows, as well as the sedimentary bas ins , may be elements 
of a graben. The second three-dimensional model a lso supports t h i s 
v e r t i c a l o f f s e t . 
The three-dimensional models do not extend upward to the depth of 
known c r y s t a l l i n e basic basement rock. However, both theore t i ca l models 
indicate fau l t ing along the northeast l i n e a t i o n . Distort ions in the 
depth and shape of s tructural bodies are d i f f i c u l t to avoid in gravity 
models. Differences in depth of two bodies of s imi lar d e n s i t i e s are 
more r e l i a b l e . Peter Popanoe of the United States Geological Survey 
(personal communication) found the density of the b a s a l t i c basement rock 
to be 2.72 gm/cm at a depth of 2800 f e e t . This densi ty i s nearly the 
same as the Bouguer reduction dens i ty , and would not produce a Bouguer 
anomaly. The depth at which both these models predict dense basa l t s 
may be more reasonable. 
On the bas is of two-dimensional theore t i ca l curves for a simple 
f a u l t , two de ta i l ed gravity pro f i l e s (AA1 and BB1) which cross t h i s 
l i n e a t i o n , show a faul t which has a depth of 1 kilometer and a throw of 
1 to 2 kilometers to best f i t the observed p r o f i l e s . This throw i s 
supported by the determination of the depth to the top of the nose - l ike 
p o s i t i v e in p r o f i l e DD1. 
Four of the f ive gravity p r o f i l e s which traverse the suspected 
faul t suggest a strong d irec t re la t ionsh ip between the gravity and 
topography. Examination of the e levat ion p r o f i l e s suggest that basement 
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fau l t ing may control the surface topography. In general, t h i s r e l a t i o n ­
ship only appears to be true i f the density contrast of basement rock 
remains s imi lar in s ign throughout the traverse . In p r o f i l e s which 
cross both low density and high density rock, the corre lat ion functions 
show an inverse re lat ionship between gravity and topography. Again, 
t h i s may suggest basement control of topography. Pos i t ive gravity 
anomalies are general ly found in regions of low e l e v a t i o n s . This may 
indicate that the d i f f e r e n t i a l weathering of unstable bas ic basement 
rock was more rapid than the surrounding sedimentary sequences, produc­
ing small basement va l l eys which contribute to the channeling of the 
r ivers from the Cretaceous to the present . 
The residual gravity map, as well as the gravity p r o f i l e s , sug­
ges ts that the northeast l inea t ion truncates near the northern edge of 
the northeastern basin. The southwestern extent of t h i s suspected 
faul t i s not as obvious. I t i s pos s ib l e that t h i s fau l t i s re lated 
to the southern basin and therefore extends out of the area of i n v e s t i ­
gat ion. I t i s a lso poss ib le that the northeastern and southern basins 
are the same basins (S.C. Gravity Map, in preparation) . 
I t i s not unreasonable to expect to find such a graben faul t in 
the Coastal Plain basement. Sheridan (1974) predicted such major grabens 
might resu l t from Protoat lant ic continental r i f t i n g . Mayhew (1974) sug­
gested that vo lcanics were common in the r i f t zones and were concen­
trated in the outer part or the outer she l f , adjacent to the locus of 
continental breaching. The amplitude of the throw on such a fault i s 
also reasonable and i s comparable to that of the Deep River Basin in 
North Carolina (Reinemund 1955). Such a down-faulted block also has 
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t ec ton ic impl ica t ions . I s o s t a t i c readjustment of such a block could 
react ivate o ld fau l t s or create new ones within the graben. The 
November 22, 1974, event was located near th i s northeast l inea t ion 
within the proposed graben (Tarr, personal communication). The depth 
of the event was calculated to be approximately 10 ki lometers , which 
i s near the base of the down-faulted bas i c material in the graben ob­
served in three-dimensional Model No. 1. 
Gravity analysis does not , of course, y i e l d unique s o l u t i o n s . 
J u s t i f i c a t i o n of the presence of fau l t s such as that postulated here, 
would require addit ional geophysical study. Seismic r e f l e c t i o n s t u d i e s , 
as well as more de ta i l ed well logg ings , are the l o g i c a l t o o l s for the 
determination of the v a l i d i t y of such an o f f s e t in the basement surface. 
I t i s hoped that these methods w i l l be applied and that the cause of 
the earthquake a c t i v i t y in the Charleston area wi l l soon be determined. 
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APPENDIX I 
GRAVITY DATA AND DATA REDUCTION 
Gravity measurements were obtained and reduced by standard tech­
niques. The data cons i s t s of approximately 2000 measurements, 1000 of 
which are observations along 11 deta i l ed gravity p r o f i l e s . The locat ion 
of these p r o f i l e s are described in Table 2. The remaining 1000 measure­
ments are regional data having an average s ta t i on spacing of 1 ki lometer. 
Thr gravimeters used in t h i s study were both of Lacosta-Romberg 
design. The meters were loaned to t h i s project by Peter Popenoe of the 
United States Geological Survey and Dr. Al Erickson of the University of 
Georgia. Both meters, when read by a s i n g l e operator, have a reading 
prec i s ion of +0.02 m i l l i g a l . Instrumental d r i f t over an eight-hour 
period i s t y p i c a l l y 0.15 m i l l i g a l , but may be as high as 0.4 m i l l i g a l 
for the same period. Both meters have internal temperature controls 
and are maintained at a constant temperature of 49°C to el iminate 
mechanical d r i f t due to temperature change. The uncerta int ies in d r i f t 
and reading prec i s ion combine to give a t o t a l measurement prec i s ion of 
+0.15 m i l l i g a l . 
Five new gravity base s ta t ions were es tabl i shed from the s t a t e 
base of Branchvi l le , South Carolina. These base s ta t ions were es tab­
l i shed at e i t h e r benchmarks or control led in ter sec t ions and were used 
to correct for d r i f t during surveys. Information concerning the locat ion 
and value of these bases i s given in Table 3 . 
Observed survey d r i f t s are l i s t e d in Table 4. 
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The e f f e c t of l a t i tude on gravity measurements was compensated 
for by using the internat ional gravity formula of 1931 (Dobrin, 1960, 
p. 187). Drift correct ions for each of the surveys were made by assum­
ing l inear d r i f t between base s ta t ion readings af ter removal of t i d a l 
e f f e c t s . The data were reduced using the standard Bouguer reduction 
3 
density of 2.67 gm/cm . 
The data, in standard Department of Defense computer and format, 
are l i s t e d in Table 5 (Figure 26) . 
Eight 7.5 minute topography maps and two 15' topographic sheets 
were used for locat ion control and some e levat ion control . The 7.5 
minute United States Geological Survey maps were Summerville (1971), Mt. 
Holly (1971), S t a l l s v i l l e (1971), Ladson (1971), Johns Island (1971), 
Ravenel (1971), Legervi l le (1971), and Wadmalaw (1971). The two 15' 
quadrangles were Cot tagev i l l e (1943) and Ridgevi l le (1943). Elevations 
of regional s t a t i o n s ' locat ions were determined by interpolat ion between 
topographic controus and are estimated to be +3 feet on the 7.5 minute 
sheets and +5 feet on the 15' quadrangles. I t i s important to note that 
in some areas , the topography has been al tered s ince the 15' quadrangles 
were published. Due to rapidly varying barometric conditions in the 
coastal reg ions , the barometric a l t imeter proved l e s s than s a t i s f a c t o r y . 
Prof i le measurements in most instances were obtained by recording e l e ­
vation di f ferences obtained by l eve l s i gh t ing . The accuracy of these 
e levat ions i s estimated to be +1 foot . The estimated uncertainty in 
the regional gravi ty due to e levat ion i s +0.15 m i l l i g a l , but may be as 
high at +0.3 m i l l i g a l . The uncertainty of p r o f i l e measurements due to 
e l evat ion i s estimated to be +0.05 m i l l i g a l . The t o t a l maximum 
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uncertainty of the regional data obtained by combining the measurement 
prec is ion and the uncertainty due to e levat ion control i s estimated to 
be +0.20 m i l l i g a l . The maximum estimated uncertainty of the p r o f i l e 
data i s +0.15 m i l l i g a l . 
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Table 2. Description of Prof i l e Location 
Prof i l e 
Designation Prof i l e Location 
AA1 The p r o f i l e i s e s tabl i shed along U.S. Highway 176. 
I t begins at the in ter sec t ion of U.S. Highway 176 and 
Berkeley County Road 276, and ends at the in tersec t ion 
of U.S. Highway 176 and Berkeley County Road 45. 
BB1 The p r o f i l e i s e s tab l i shed along U.S. Highway 78 and 
Berkeley County Road 29. I t begins on U.S. Highway 78 
at Jedburg, South Carolina, and continues along U.S. 
Highway which changes to Berkeley County Road 29. The 
p r o f i l e ends at the i n t e r s e c t i o n of Berkeley County 
Roads 29 and 136. 
CCr The p r o f i l e i s e s tab l i shed along South Carolina High­
way 642. I t begins at the i n t e r s e c t i o n o f South 
Carolina Highway 642 and U.S. Highway 12A, and ends 
at the in t er sec t ion of South Carolina Highway 642 and 
South Carolina Highway 62 jus t outs ide Charleston, 
South Carolina. 
DD' The p r o f i l e i s e s tab l i shed along Colleton County Road 
30 and South Carolina Highway 61. I t begins at the 
i n t e r s e c t i o n of Colleton County Road 30 and Colleton 
County Road 19 and continues along County Road 30 to 
the i n t e r s e c t i o n with South Carolina Highway 61. The 
p r o f i l e ends along South Carolina Highway 61 approxi­
mately 1.5 km southeast of i t s in ter sec t ion with 
South Carolina Highway 7. 
EE' The p r o f i l e i s e s tab l i shed along the Old Dorchester-
Charleston County Line Road. It begins at the i n t e r ­
sec t ion of County Line Road and U.S. Highway 17, and 
ends at the in ter sec t ion of County Line Road and 
South Carolina Highway 38. 
FF' The p r o f i l e i s es tabl i shed along old U.S. Highway 52. 
I t begins at the in ter sec t ion o f U.S. Highway 52 and 
Berkeley Road 50, and ends at the in t er sec t ion of 
U.S. Highway 52 and the Charleston Municipal Airport 
Road. 
GG1 The p r o f i l e i s e s tab l i shed along U.S. Highway 17-A 
beginning at the i n t e r s e c t i o n of Berkeley Road 50 and 
U.S. Highway 17-A, and ends at the U.S. 17-A Edisto 
River bridge. 
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Table 2. Continued 
Prof i l e 
Designation 
KK1 
Prof i le Location 
HH1 The p r o f i l e i s e s tab l i shed along South Carolina High­
way 165. It begins at the in t er sec t ion of South 
Carolina Highway 165 and U.S. Highway 17-A, and ends 
at the in t er sec t ion of South Carolina Highway 165 and 
U.S. Highway 17. 
I I ' The p r o f i l e i s e s tabl i shed along South Carolina High­
way 27. I t begins along Highway 27 at R idgev i l l e , 
South Carolina, and ends at the in t er sec t ion of South 
Carolina Highway 27 and South Carolina Highway 61. 
JJ' The p r o f i l e i s es tabl i shed along Dorchester County 
Road 58. I t begins at the in tersec t ion of County Road 
58 and Dorchester County Road 22, and ends along 
Berkley County Road 22, a continuation of Dorchester 
County Road 58, 2.4 km north of New Hope Church. 
The p r o f i l e i s es tabl i shed along Berkeley County Road 
275. I t begins at the i n t e r s e c t i o n of County Road 
275 and U.S. 17-A, and ends at the in tersec t ion of 
County Road 275 and U.S. Highway 176. 
Table 3. Base Stat ions Used and Established 
Name of 




Lat. (Feet) (Total) 
Branchvi l le , 
S. C. 
Established by AMS-(1929) at Rail­
road s ta t ion at BM "M25 1934 
126.630" 








Controlled i n t e r s e c t i o n - -
Summerville Quad 
Established at BM on U.S. 17-A in 
yard of Mrs. Williams, Mt. Holly 
Quad 
Established at BM on S.C. 642, 28 
mile S.E. of i n t e r s e c t i o n of S.C. 
642 $ 165. BM i s on telephone 
pole . S t a l l s v i l l e Quad 
Established at control led i n t e r ­
sect ion in Ashley Heights .26 N.E. 
of rai lroad crossing in front of 
a Quick Shoppe on Ashley Phosphate 
Rd. 
80° 14.96 W 33° 3.25 N 62 
80° 7.17' W 33° 2.60 N 81. 
80° 11.82' W 32° 57.97' N 48. 





*U.S. 61 Base Established at control led i n t e r ­
sect ion on U.S. 6 1 , .2 mile S.E. of 
rai lroad crossing at Springfie ld 
Es ta tes . The base i s in front of a 
Quick Shoppe 
80° 3.20' W 32° 50.37' N 16. 979560.659 
*Base s ta t i ons which were es tabl i shed in t h i s study. 
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Table 4. Survey Drift 
Georgia Tech . XT , Drift Time Between 
„ » , t . Stat ion Numbers .. . „ 
Survey Number (Mgals/hr) Base Stat ions 
115 1-48 .05 6.7 hours 
116 1-15 .001 3.9 
116 15-34 .06 3.0 
117 1-25 .01 3.3 
117 25-50 .02 2.9 
118 1-15 .05 3.0 
118 15-46 .004 4.0 
119 1-48 - . 0 2 6.4 
120 1-28 .01 5.4 
121 1-16 .03 1.8 
122 1-18 .03 4.0 
122 18-46 .02 3 .3 
123 1-48 .02 5.4 
123 48-68 .02 1.7 
124 1-27 .07 2.5 
124 22-55 .01 3 .3 
125 1-30 .003 4.5 
126 1-26 .06 2.9 
126 26-73 .005 4.6 
127 1-16 .07 1.1 
127 16-35 .004 2.5 
128 1-61 - .005 5.0 
129 1-40 .03 6.4 
130 1-43 .02 5.1 
130 43-62 .01 2.7 
131 1-49 .01 4.4 
131 49.83 .03 3.0 
132 1-55 .04 4 .8 
132 55-100 .05 3.7 
133 1-48 .04 5.6 
134 1-43 - . 0 3 6.2 
135 1-36 .005 7.6 
136 1-30 .001 7.0 
137 1-42 .000 10.4 
138 1-33 .002 10.0 
139 1-24 .030 7.0 
140 1-44 .004 8.9 
141 1-17 - .10 5.0 
142 1-11 .03 4.1 
142 11-27 .06 3.1 
143 1-31 .005 5.9 
143 31-52 .01 5.6 
144 1-47 .009 11.1 
145 1-19 .01 7.2 
153 1-25 .004 9.5 
66 
Table 4. Continued 
Georgia. Tech , Drift Time Between c M u Stat ion Numbers ,., . . n „. . . Survey Number (Mgals/hr) Base Stat ions 
154 1-40 .01 10.1 
155 1-22 .01 7.3 
155 22-38 .09 1.5 
156 1-27 .009 3.8 
157 1-8 - . 02 1.4 
157 8-31 .004 6.9 
158 1-51 .003 8.8 
159 1-35 .01 5.0 
S O U R C E N O 
CODED f]Y DATE CCV'tD 
9 9 9 





0 0 0 0 O.'O c 
4 5 ( 7 I 9 10| 
1 1 1 1 1 1 1 
2 2 2 2 2 
3 3 3 3 3 3 3 
4 4 4 4 '4 4 
5 5 5 5 5 5 5 
6 6 6 6 6 6 6 
7 7 7 7 7 7 7 
8 8 8 8 8 S8 
3 9 9 9 9 9 S 
* 5 I 7 I I 10 
UJ * 
N II 
0 0 0 0 0 O.'O 0 
12 I) 14 1) I t 17 II 19(70, 
1 1 1 1 1 1 1 1 1 
2 2 2 2 2 2 2 2 
3 3 3 3 3 3 3 3 
 4 4 4 4 4 4 4 
5 5 5 5 5 5 5 5 
6 6 6 6 6 6 6 6 
7 7 7 7 7 7 7 7 
9 9 9 9 9 9 9 9 9 
11 12 13 14 15 II 17 II 11 21122JZ3 
0 0 0 0 0 0*0 
|23 24 25 7 t 37 28 2S| 
1 1 1 1 1 1 1 
2 2 2 2 2 2 2 
3 3 3 3 3 3 3 
4 4 4 4 4 4 4 
5 5 5 5 5 5 5 
6 6 6 6 6 6 6 
7 7 7 7 7 7 7 
9 9 9 9 9 9 
24 2S » 27 » 
_J > 
Q. UJ 
tt. - 1 
D UI 
0 0 0 o.o 
31 32 33 34 35. 
1 1 1 1 1 
2 2 2 2 2 
3 3 3 3 3 
4 4 4 4 4 
5 5 5 5 5 
6 6 6 6 6 
7 7 7 7 7 
9 9 9 9 9|9 
131 32 33 34 35 39 
UJ 5 UJ O 
<r z 
U- < 
0 0 0 0.0 0,0 
37 38 3S 40 41 42 43 
1 1 1 1 n!i 
2 2 2 2 2 2 
3 3 3 3 3 3 
0 0 0 0.0 
44 45 4a 47 M 
1 1 1 1 1 
2 2 2 2 2 
313 3 3 3 3 
4 4 4 4 4 4j4j4 4 4 4 4 
5 5 5 5 5 5 5 5 5 5 5 5 
6 6 6 6 6 6 
7 7 7 7 7 7 
6 6 6 6 
7 7 7 7 7 7 
9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 
37 31 39 40 41 42143144 4] 41 47 4*149 50 51 52 J J MM 
1 jCN 
0 0 0 0.0 
50 51 57 53 « 
1 1 1 i ill 
2 2 2 2 2 
3 3 3 3 3 
4 4 4 4 4 
5 5 5 5 515 
6 6 6 6 6 
7 7 7 7 7 
0 0 0 ojojo 0 0 0 
51 59 U il'12'53 M 13 II 
1 1 1 lilil 1 1 1 
2 2 2 2 
3 3 3 3 
4 4 4 4 4 
5i5;5 5 5 5 
6 6 6 6 
7 7 7 7 
2J2 2 2 2 2 
3 3 3 3 
4 4 4 4 
5s5 5 5 5 
6 6 6 6 6 
7 7 7 717 
3 3 3 8 : 
0 0 0 0 O'O 
I 7 | U ; S > 70 71 72| 
1 
44 
5 515 5 5 5 5 
1 1 1 1 
2 2 2 2|2 
3 3 3 3 
4 4 4 4 4 
6 6 6 6 
7 7 7 7 
8 8 8 8 
3 33 
444 
9 9 9 9 9 9:9 9 9 9 9 9 9 9 9 9 9 9 0 £ : J 3 9 9 9 












CODES USED IN ABOVE 
S E C U R I T Y C L A S S (Col . 1) 
U - U N C L A S S I F I E D M A T E R I A L 
F • F O R O F F I C I A L U S E O N L Y 
C - C O N F I D E N T I A L 
S - S E C R E T 
S E C U R I T Y C O N T R O L (Col . 2) 
1 - L I M I T E D D I S S E M I N A T I O N , T O F U L L - T I M E E M P L O Y E E S 
O F D E P T O F D E F E N S E - : , C I A A N D A E C 
2 - N O T R E L E A S A B L E T O F O R E I G N N A T I O N A L S 
3 - L I M I T E D D I S S E M I N A T I O N , N O T R E L E A S A B L E T O 
F O R E I G N N A T I O N A L S 
4 - S P E C I A L R E L E A S E F R O M O R I G I N A T I N G A G E N C Y 
R E Q U I R E D F O R D I S S E M I N A T I O N T O A 3 R D P A R T Y 
5 - M O D I F I E D H A N D L I N G A U T H O R I Z E D ( I N C L U D E S 
F O R E I G N " R E S T R I C T E D " . N A T O , C E N T O , S E A T O , E T C . 
G E O G R A P H I C UNITS (Col . 3) 
B L A N K O R 0 - D E G R E E S A N D M I N U T E S T O .01 M I N U T E 
1 - D E G R E E S , M I N U T E S A N D S E C O N D S 
2 - D E G R E E S T O .0001 D E G R E E 
T Y P E OF E L E V A T I O N (Col . 21) 
L A N D 
S U B S U R F A C E 
O C E A N S U R F A C E 
O C E A N S U B M E R G E D 
O C E A N B O T T O M 
• L A K E S U R F A C E ( A B O V E S E A L E V E L ) 
• L A K E B O T T O M ( A B O V E S E A L E V E L ) 
• L A K E B O T T O M I Q E L C W S E A L E V E L ) 
• L A K E S U R F A C E ( A B O V E S E A L E V E L ) 
W I T H L A K E B O T T O M B E L O W S E A L E V E L 
• L A K E S U R F A C E ( B E L O W S E A L E V E L ) 
• L A K E B O T T O M ( S U R F A C E 8 E L O W S E A L E V E L ) 
• I C E C A P ( B O T T O M B E L O W S E A L E V E L ) 
• I C E C A P ( B O T T O M A B O V E S E A L E V E L ) 
- T R A N S F E R D A T A G I V E N 
E L E V A T I O N UNITS (Col . 22) 
B L A N K O R 0 • 
1 - F E E T 
2 - F A T H O M S 
E L E V A T I O N OF STAT ION (Col . 23-29) 
N O T E : THIS F I C L D W I L L C O N T A I N D E P T H 
O F O C E A N ( P O S I T I V E D O W N W A R D ) I F 
C O L 21 C O N T A I N S 3. 4, O R 5 
S U P P L E M E N T A L E L E V A T I O N (Col . 31-35) 
D E P T H O F I N S T R U M E N T , L A K E CR I C E ; 
P O S I T I V E D O W N W A R D F R O M S U R F A C E 
B O U G U E R ANOMALY (Col . 50-54) 
S I M P L E B O U G U E R A N O M A L Y W I T H A M E A N 
D E N S I T Y O F Z 67. N O T E R R A I N C O R R E C T I O N 
ISO. OR T . C . CODE (Col . 56) 
I N D I C A T E S I F I S O S T A T I C A N O M A L Y O R T E R R A I N 
C O R R E C T I O N IS G I V E N IN D O C U M E N T : 
0 - N O I S O S T A T I C A N O M . O R T . C . IN D O C U M E N T 
1 - T E R R A I N C O R R E C T I O N G I V E N IN C G C U M E N T 
2 - I S O S T A T I C A N O M A L Y G I V E N IN D O C U M E N T 
3 - B O T H A R E G I V E N IN D O C U M E N T 
P R E V I O U S E D I T I O N O F T H I S F O R M W I L L B E U S E D U N T I L S T O C K IS E X H A U S T E D 




Table 5. Gravity Data 
3 3 2 5 3 - 3 j 1 4 ' 3 2 1 1 8 9 3 5 7 4 3 9 6 - 1 7 1 - 3 3 1 G T 1 5 GA 1 2 fj 
3 3 2 6 0 - 3 0 i 4 8 6 1 1 8 9 3 W t o : j 3 - 1 5 9 - 3 7 i . r i 5 GA 1 3 b 
o 3 2 6 3 - 3 0 1 4 6 1 1 1 8 L J 3 3 74 3 3 4 " 1 5 7 - 3 6 4 G n 5 GA 1 4 u 
3 3 2 7 5 - 8 1 4 7 6 1 1 7 7 o 5 7 3 0 4 0 - 1 7 4 - 3 7 1 G r J. 6 GA 1 b o 
3 3 2.-} 2 - 8 0 1 4 7 1 1 1 7 7 3 6 7 6 3 6 3 - 1 7 9 - 3 V 6 G T 1 5 GA 1 6 o V 7 
- » J 2 d 9 - 3 0 U o b 1 1 3 o o 5 t 5 13 8 - 1 5 6 - 3 6 6 G T 1 3 GA 1 7 o 
o 3 2 3 6 - 3 C 1 4 6 9 i 1 7 7 8 5 7 6 3 3 5 - 1 7 3 - 3 7 t G T 1 5 GA 1 3 o 
3 3 3 0 i - 8 j 1 4 5 4 1 I b j ; 3 7 y 7 5 3 - 1 7 9 - 3 6 2 G T 1 3 GA 1 9 6 3 5 3 1 i - 3 0 1 4 4 9 i 1 5 2 3 - W 5 3 1 2 - 2 1 i - 3 8 I G T 1 5 GA 1 1 0 6 
3 3 3 2 <J - 8 0 1 4 4 2 1 1 8 3 36 7 3 4 2 3 - 1 7 3 - 3 8 2 G T 1 5 GA 1 1 1 6 
3 3 3 2 5 - 6 0 1 4 3 6 1 2 0 7 8 3 7 3 2 3 3 - 1 2 3 - 6J 4 G i l 5 GA 1 1 2 b 
3 3 3 8 4 - 3 0 1 4 2 9 i 1 9 2 o l > / 5 i<.,.j- 1 7 7 - 3 9 1 G T 1 5 GA 1 1 3 a 
3 3 3 4 2 - 8 j 1 4 i 7 1 1 7 7 \ v 7 5 6 6 8 - 2 0 3 - 4 J i] G T 1 ? GA 1 1 4 6 
3 3 3 5 0 - 8 0 1 4 (J 5 1 l a o 8 5 7 6 6 5 4 - 1 8 6 - 3 9 4 G T 1 5 GA 1 1 5 b 
3 3 3 b 7 - 8 0 1 8 9 4 1 1 3 3 5 5 7 5 7 d u - 1 7 4 - 3 8 cn? GA 1 1 6 b 
3 3 3 b 6 - 3 0 1 3 3 3 i 1 8 9 3 5 7 3 7 5 4 - 1 8 9 - 4 J -j G U5 GA 1 1 7 o 
3 3 3 7 2 - 8 G 1 3 7 3 1 1 8 9 3 5 7 ^ 8 4 2 - 1 5 9 - 4L I b T 1 5 GA 1 1 8 o 
3 3 o7 9 - 3 C 1 3 6 3 1 1 7 7 3 5 7 v. J 9 t - 1 8 1 - 3 7 9 G U 5 GA 1 1 9 
3 3 3 a 7 - d 0 1 3 5 3 i i o 7 3 5 7 o 6 'i 7 - 2 8 5 - 4 3 d G T 1 3 GA 1 2 0 5 
3 3 3 3 3 - 3 U 3 4 5 1 1 3 7 3 5 7 7 2 9 4 - 2 3 b - 3 8 S G T 1 5 GA 1 2 1 6 
3 3 4 0 o - HO 1 3 4 3 1 1 3 7 3 - 3 7 7 5 2 8 - 2 2 3 - 3 7 6 G F 1 5 GA 1 2 2 6 
3 3 ' • 1 2 - •I u 1 3 3 9 1 1 7 1 0 5 7 7 3 8 4 - 1 7 7 - 3 6 7 G T 1 5 GA 1 2 3 6 
3 3 4 1 9 - 8 j 1 3 3 1 1 1 3 6 8 5 7 6 7 7 3 - 1 7 C - 3 7 8 G T 1 5 GA 1 2 4 'j 
3 3 42 7 - d J 1 k 5 1 1 3 . o 5 7 7 2 4 7 - 1 4 3 - 3 4 7 G r i 5 GA 1 2 5 o 
o 3 4 5 7 - 3 0 1 3 1 4 i. i 5 8 35 7 7 6 3 2 - 1 9 4 - 3 7 1 G T 1 5 GA 1 2 6 3 
3 3 <ri 7 - t i u U O o 1 1 8 o 3 5 7 6 9 1 5 - 2 0 4 - 4G 3 G T 1 5 GA 1 2 7 3 
.5 3 -t5 5 - 3 0 1 2 3 0 1 1 3 3 3 5 7 7 1 3 1 - 1 7 5 - 3 8 6 G r 1 3 GA 1 2 8 3 
o 3 -+o 4 - 3 J 1 2 3 2 1 a t 3 5 7 6 3 1 7 - 1 7 1 - 3 9 3 G T 1 5 GA 1 2 9 ' J 
3 3 1*7 1 8 C 1 2 7 3 i 2 1 o 3 3 7 5 9 C 3 - 3 3 2 G T 1 6 GA 1 3 C 6 
3 3 4 7 9 - 3 0 1 2 6 2 1 1 9 - ; 8 5 7 7 2 o 9 - 1 6 5 - 3 8 6 G T 1 5 GA 1 3 1 6 
3 3 4 3 7 - 3 3 1 2 5 1 1 2 1 ^ 8 5 7 5 4 5 1 - 2 2 1 - 4 5 6 G F 1 5 GA 1 o 2 6 
3 3 *+9 5 - 3 U 1 2 3 8 1 2 1 0 3 5 7 b 5 5 ' j - 2 2 J . - 4 6 6 G T 1 5 G A 1 3 o j 
o 3 5 0 4 - 3 0 1 2 2 5 i 2 '3 4 3 5 7 7 2 4 C - 1 8 4 - 4 1 2 G T1 5 GA 1 3 4 6 
3 3 5 1 5 - 3 .j 1 2 1 5 l 193 o 5 7 7 5 8 9 - 1 8 o - 4 3 4 b T 1 5 GA 1 3 5 o 3 3 5<: 3 - 3 0 1 2 0 3 l 1 9 2 3 5 7 7 7 0 9 - 2 0 1 - 4 1 6 G T 1 5 GA 1 3 6 o 
3 3 •33 4 - d u 1 1 9 7 i 1 8 9 3 5 7'7 7't 0 - 2 2 2 - 4 3 o G T 1 3 GA 1 3 7 6 
3 3 - rt J H J9 l 1 3 o o 5 7 8 l o < : - 2 1 4 - 4 1 3 G T 1 5 GA 1 3 3 a 
3 3 3 3 4 - 3 3 1 1 3 4 i 1 5 ? 3 5 7 9 1 5 4 - 2 0 1 - 3 7 o u T 1 5 GA 1 3 9 b 
3 3 3 6 2 - 3 ^ 1 1 3 1 1 1 3 0 3 3 / 8 7 2 5 - 1 3 1 - 8 8 5 G i l 5 GA 1 4 0 6 
3 3 3 7 3 - 8 J 1 1 7 5 l 1 9 2 3 5 7 3 6 4 2 - 1 7 6 - 3 9 o 
G r i5 GA 1 4 1 b 3 3 3 8 1 - 8 0 1 1 6 9 l 1 8 9 3 5 / 3 9 5 8 - 1 6 6 - 3 7 6 G T 1 5 GA 1 4 2 b 
o 3 5 9 3 - 8 . j 1 1 6 1 i 1 5 2 3 5 8 0 3 3 9 - 1 5 5 - 3 2 9 G T 1 5 GA 1 4 3 6 
J 3 6 0 3 - 8 J 1 1 5 3 i 1 2 2 3 5 8 C 3 3 9 - 2 1 7 - 3 5 3 G f l 5 GA 1 44 6 
3 3 6 1 6 - 8 0 1 1 4 5 i 1 6 8 3 5 8 0 0 2 4- 1 7 2 - 3 5 i G T 1 5 GA 1 4 5 6 
3 3 6 2 o - 8 0 1 1 3 7 1 9 2 3 5 7 9 3 6 * : - 1 2 7 - 84 1 G T 1 5 GA 1 s 6 6 
3 3 b 3 7 - 8 0 1 1 3 1 l 2 1 L 0 5 7 9 7 o 3 - 9 5 - 3 3 0 G T 1 5 GA 1 4 7 6 
3 3 o 4 7 - 8 . . 1 1 2 6 l 1 9 3 3 5 8 C 2 5 1 - 1 0 7 - 3<; 6 G r i o GA 1 2 6 
3 3 • 5 3 - 8 0 1 1 2 6 l 1 3 0 3 5 8 f j 6 3 4 - 1 2 1 - 3 2 2 G T 1 6 GA 1 3 6 
3 3 • 6 0 - 8 0 1 1 1 3 l 1 5 2 3 5 8 l 4 3 - r - 1 3 9 - 3C 5 G T 1 6 GA 1 4 b 
3 3 6 0 s> - 3«J 1 1 u 6 l 1 7 7 3 5 3 0 3 9 7 - 1 2 4 - 3 2 1 G T 1 6 GA 1 5 6 
3 3 o 7 3 - 8 0 1 1 3 a l 1 3 9 3 6 8 0 7 5 2 - 1 1 4 - 8 2 6 GT.16 GA 1 6 6 
3 3 6 8 0 - 8 0 1 G 9 3 l 1 6 3 3 5 8 1 1 2 7 - 1 0 3 - So 7 G T 1 6 GA 1 7 6 
3 3 6 9 6 - 8 0 1 C 8 8 l 1 7 4 3 5 8 1 5 1 9 - 1 1 4 - 3 3 8 G T 1 6 GA 1 8 b 
3 3 7C 5 - 8 U 1 G 3 3 l 1 5 8 3 5 ^ 1 55 1 - 1 7 0 - 3 4 7 G T 1 6 GA 1 9 - , b 
3 3 7 1 3 - 3 U l u 7 5 l 1 3 1 3 5 8 1 9 3 8 - 2 2 7 - 3 7 3 G r i b GA 1 1G 6 
3 3 7 2 2 - 8 0 1 0 7 1 l 1 3 7 3 3 8 2 b l 3 - 1 5 3 - 3 0 6 
G r ib GA 1 1 1 6 3 3 7 3 3 - 6 0 1 0 6 0 l 1 2 5 3 5 6 2 o 2 5 - 2 0 5 - 3 4 4 G r i 6 GA 1 1 2 6 3 3 1 9 6 - 3 0 9 3 1 i 2 5 6 3 5 7 2 3 3 1 - 3 7 - 3 7 3 G T 1 6 GA 1 1 6 D 3 3 2C b - 8 0 9 7 9 l 2 5 6 3 5 7 2 5 2 4 - 3 6 - 3 7 2 G T 1 6 GA 1 1 7 6 
3 3 2 1 4 - 80 9 7 7 l 2 5 9 3 5 7 < _ o 2 9 - 7 7 - 3 6 6 G T 1 6 GA 1 1 8 6 
3 3 2 2 4 - 3 0 9 7 5 l 2 5 9 3 3 7 2 3 2 0 - 7 2 - 3 6 1 G T 1 6 GA 1 1 9 u 
3 3 2 3 2 - 8 0 9 7 2 l 2 6 2 3 5 7 2 9 0 9 - 6 5 - 3 3 7 G T 1 6 GA 1 2 0 o 
3 3 2 4 2 - 8 u 9 7 1 i 2 6 2 3 5 7 2 9 6 4 - 7 3 - 3 6 5 G T 1 6 GA 1 2 1 6 3 3 2 5 o - 80 9 6 9 l 2 6 5 3 5 / 3 1 2 2 - 5 9 - 3 5 4 G T 1 6 GA 1 2 2 6 
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_ T a b l e 5 . C o n t i n u e d 
33 2o iJ - iQ 968 1 2u5 35/ ?2 33- 61- 36 7 G r 16 GA 1 23 6 
33 2o3 - 3 0 97 0 1 2o5 35 7 3 37 4- 58- 35 4 GT16 GA 1 24 
3 3 2/6 - 80 '0/5 1 263 3 5 734/3- 5 . - 34 9 GUb GA 1 25 o 
o d 2 * ti - 3J 9 75 1 271 35 7 35 + •'»- 4 6- 34 3 G T16 GA 1 26 3 
3 i 2 J 4 - 3 0 9 7 2 1 2/1 35? 3b ) 3- 10 3- 4 0 b GT16 GA 1 2 7 
3 3 3 J •> - 8 0 95.3 1 2o5 55 7 3 6/2- 79- 37 5 GTlo GA 1 28 o 
3 i 31 3 - 6 0 9 9 4 1 256 Js i ' t L21- 74- 35 9 G r 16 GA 1 2 9 o 
33 o2 „ - tJu "35 2 t 268 3 5 7 4 20 1- 37- 3 3 / GTlo GA 1 3 0 & 
3 3 3 5 ^ - 60 9 'id 1 271 3674295- 3 a- 341 GTlo GA 1 31 b 
33 33 / - do 949 1 274 35 /4421- 20- 32 fc GTlb GA 1 32 6 
3 3 34 6 - 80 94b 1 271 3'5 7 4 80 I- *- 3 L c G T16 GA 1 33 
3 3 37 3 - dO 9 35 1 2 71 35 749c L- 2 9- 332 GT17 GA 1 2 6 
33 3 a 6 - do 934 1 2o5 o L> 7 5 0 3 4 - 5 4- 36, bTl 7 GA 1 3 V) 
3 3 4 J 4 - 8 0 9 26 1 2o2 3575265- 65- 35 8 GT17 GA 1 4 b 
3 3 i - dj 9 22 1 26c 35 7 5 394- 7 o- 36 8 GT17 GA 1 i; o 
33 4 3 7 - 3 0 9 2 0 1 2 6 3 35 7547C- 71- 3 7 L GT17 GA 1 6 u 
3 3 44 - 80 915 1 ..74 35 7 550 2- 64- 3 7 G F17 GA 1 7 •? 
33 to 7 - 3 0 912 1 c59 31> 7 5 90 3- 9 7- 38c GT17 GA 1 8 ii 
3 3 + 7 • - 8 0 9 08 1 2 5 6 35 7o 17C- 9 3- 37 6 GT17 GA 1 9 b 
•i3 v J ^ - i C 9 0 4 1 256 3 p 7 6 41 L - 98- 33 4 GTi 7 GA 1 1C 6 
6 5 :>1 < - d >j JJU 1 2 y 55 76559- 99- 37 d GT17 GA 1 1 L 6 
3 5 'J 3 3 - io d9o 1 2 4 4 3 5 7 8219- 6- 278 GTI 7 GA 1 12 •i 
3 3 - d ] 6 91 1 2 3<J 3577515- 119- 38 4 GT17 GA 1 13 o 
33 JO < - dl dd7 1 c S d 35 7 7d j l - 104- 3t>9 G ri7 GA 1 14 
3 5 - ii ij o 3 3 1 2-+4 357 8149- 33- 35 5 GT17 GA 1 15 o 
3 3 \> j > - i., d 79 1 2iu 35 7 3 13 7- 34- 36 3 G11 7 GA 1 16 6 
3 3 O t J - cu 8 75 1 2 4 4 o 5 7 8 09 6- 134- 4U 6 GT17 GA 1 17 
33 a 3 7 - ,ij 0 73 i. 2 -+4 3 5 7 d G1 5 - 167- 4d l] GTI 7 GA 1 18 o 
3 3 64 c - d 0 6 6 d 1 c4 7 35 7 Jld4- 153- 42 a GU7 GA 1 19 5 
3 3 •JO u - 3J 3 6 8 1 26'1 35 78 i 3 i - 156- 43 5 GTI 7 GA 1 2L 6 
o 3 6 1 > - d 0 d 6 3 1 2-+/ 35 7 857 5- 165- 44', bT17 GA 1 21 6 
3 3 i , \. - t j d59 1 2H 1 357913 7- 152- 42 1 GTI 7 GA 1 22 6 
S3 71 o - 6 0 8 5 6 1 23d 35 79 06 2- 188- 463 GU7 GA 1 20 6 
3 3 73-+ - 80 85 2 1 23c SrJ7^j<i7- 185- ^4 3 G F17 GA 1 24 a 
3 5 ii 4 - I H ' . i l 1 21C 3575111- 1 44- 37^ G ri 7 GA 1 2tj ) 
33 32 3 - 3 0 14 2 4 1 21L 35 74931- 149- 33 4 GT17 GA 1 2 7 6 
3 3 3<: 2 - d j 14 1 7 1 2G 1 3 5 7 4 9 3 9- 176- 4C 1 G Tl 7 GA 1 28 3 
3 3 3i S - 8 , l o 9 9 t l9p 35 7 4935- 18C- 39e GTI/ GA 1 29 O 
.-3 0 J 2 - 3 J13d2 1 180 357 476b- 22C- 42 4 GTI 7 GA 1 30 6 
- 3 2 J I - 3 0 1 o 61> 1 20 4 35 7 4 462- 172- 40 0 GTI/ GA 1 31 6 
3 3 2 3 •« - 3C1347 1 234 3 5 7 4 417- 164- 392 GT17 GA 1 32 
3 5 2/4 - 3 -J 13 2 9 1 2u7 35 74313- 151- 382 G ri7 GA 1 33 O 
3 3 dot - 8 0 1812 1 cQk 3 5 7 U 1 J 1 - 168- 39 c GTI 7 GA 1 34 6 
33 - 8 0 12 94 1 2l7 Sb7Z?d ?- 184- 416 uTl/ GA 1 35 6 
3 5 24 c - 301277 1 21C 35 73 712- 164- 39 8 GT17 GA 1 3b 6 
3 3 2 5 7 - 801252 1 207 3573 674- 164- 39 6 GU7 GA 1 37 3 
3 3 2c o - 3 0 12 44 1 21 7 35 7 3353" 134- 41 o oTl 7 GA 1 38 6 
3 3 21 0 - 801227 1 210 3573037- 188- 42c G ri7 GA 1 39 6 
3 3 2: 9 - bJ1211 1 216 36 72 75 4- 19u- 43 1 GT17 GA 1 40 6 
o 3 > j ? - dQ1196 1 219 3 5 72635- 176- 422 GTI 7 GA 1 41 '3 
3 3 19o - 301178 1 229 35 72369- 169- 42 4 GT17 GA 1 4 2 6 
3 3 13 1 - 8J1162 1 25u 3571932- 13 j - 40 c GTI 7 GA 1 4 3 6 
3 3 172 - 331144 1 241 35 7175 4- 16 4- 43 2 GT17 &A 1 44 6 
33 16 3 - 801127 1 238 3571993- 137- 4 0 2 GT17 GA 1 45 o 
33 15 1 - 801110 1 232 35 71633- 175- 43 4 GTI 7 GA 1 46 6 
o3 13 6 - 3ulC3G 1 213 35 7 1 35 3- 18u- 418 bTl7 GA 1 47 b 
33 13 1 - 831C71 1 133 3 5 72 3., 7- 2 01 - 40 5 GT17 GA 1 43 6 
33 12 7 - 8010 61 1 219 35 71736- 170- 414 GT17 GA 1 49 6 
3 3 11 5 - 3 0 10 42 1 213 35 71534- 192- 43 C GT13 GA 1 2 5 
33 3/ - 8G1C3G 1 lt>2 35732u 5- 138- 358 G ria GA 1 3 6 
o 3 3 7 - 301ul3 I 180 S57?.Zd C- 20 9- 40 9 GTI 8 GA 1 4 5 
33 76 - 8 J 988 1 195 357159 7- 139- 4U6 GU8 GA 1 6 b 
33 73 - 80 965 1 244 357 02t9- 169- 441 GT13 GA 1 6 b 
33 6 4 - 60 947 1 244 35 7 017 5- lo4- 43b ,Gfl3 GA 1 7 6 
70 
Tab le 5 . C o n t i n u e d 
3 3 5 4 - 8 0 927 1 20 7 85 7 0 92 7- 13 3- 413 GT13 GA .1 8 6 
3 3 4 2 - 80 908 1 189 35 70 764- 244- 4 5 5 GU8 GA 1 9 6 
33 3 3 - 80 8 92 1 1^5 35 7165 0- 2 4 7- 42 i. GT18 GA 1 1C o 
3 3 2 0 - 80 8 74 1 163 35 7133 6- 2 3 4- 4 I c, bTl 6 GA 1 11 6 
3 3 t 4 - 80 8 5o 1 158 35 717*8- 20 1- 8/0 G F18 GA 1 lc 6 
o 3 4 - 3 0 836 1 130 8 5 7 0 378- 259- 46 j GT13 GA 1 1 3 6 
3 3 264 - 8 0 7 36 1 2 3 8 33 7673c 198- 6 7 Gl 18 GA 1 16 o 
3 3 26 6 - 80 696 1 c2') 65 7bo4 2 15o- 99 G "1 8 GA 1 1 7 3 
3 3 27 3 - 3 3 6 7o 1 2 13 o5/b93b 13 6- lu2 G T1 3 GA 1 13 3 
3 3 279 - 3 0 652 J. 219 8 3 767c 3 12 1- 12 4 G ri 3 GA 1 19 b 
33 23 7 - 80 638 1 213 3 5 Ib4/3 66- 17L G f 1 3 GA 1 20 6 
33 30 J - 3o 626 1 219 357 636C 54- 19 0 GF13 GA 1 21 6 
o 3 315 - 60 615 1 223 35 7 683 9 42- 2, 6 G r 13 GA 1 22 6 
3 } 33 J - 80 603 1 213 35 7o4l3 1- cS 7 G [1 3 GA 1 23 6 
33 34 3 - 30 5 91 1 195 5 3 78 77u- 37- 25 5 G r I 3 GA 1 2 4 6 
33 3^3 - 3 0 5 79 1 198 3 3/6760- 50- 271 GT13 GA 1 Z-j •j 
3 3 37 3 - 8,; 5 62 1 c 0 4 o5 7 /Qi l - 35- 2D 3 GT13 GA 1 26 o 
33 39H - 3 0 548 1 218 5">77ZI c~ 21- 259 G ri 3 GA 1 27 6 
3 3 4l u - 3 0 537 1 219 857 7199- 12- 25/ GT18 GA 1 2 3 6 
3 3 42 4 - 3 0 5 2 'j 1 216 35 7 778 3 13- 228 G ri3 GA 1 2 9 •> 
J 3 44 *j - 3 0 513 1 216 85 7 3249 43 - 195 GT1 3 GA 1 3 0 6 
3 3 4? 7 - 8 J 6 12 i 2 u 1 35 7 3 73 u 2 5- 199 GT13 GA 1 31 3 
3 3 47 3 - 8C 5 0 6 177 o5 7 9/3b 29- 169 GT13 GA 1 82 b 
3 3 48 4 - ttO 6 J2 1 1 92 8 5 7 9 3 3 1 7 1 - 14o 6 ("13 GA 1 33 o 
3 3 •j>0 - - 3 0 437 1 18o 3 58 0 53 4 9 C- 114 GT13 GA 1 6 4 J 
o3 ?17 - 3 j ^ 31 1 1 4b 3580381- 16- 18 C GT13 GA 1 35 6 
0 0 53 4 - 3 0 4 5 3 1 193 357 3925 25- 19 L G Tl 8 GA 1 36 6 
J 3 u>o 3 - 8 3 4 79 1 219 8 5/9416 u — 24 3 oTl6 GA 1 37 o 
33 ?o7 - 30 4 72 1 226 o5 7 9 v5 8 7- 24 5 GT18 GA 1 38 3 
33 p3 5 - 3 0 466 1 c 6c o5 7 943 6 14- 244 GT18 GA 1 39 •J 
3 3 52 5 - 3 3 451 1 2 3o 05 7 9D3L- 6- 271 GT18 GA 1 4 0 o 
3 3 • 4 7 - 60 445 1 c 4 1 8 5 79 77b- 14- 282 GT18 GA 1 4 1 8 
3 3 O-J 9 - 8* 44C 1 236 85 7 997 1- 2C- 2 3!; GT13 GA 1 42 o 
3 3 o75 - 60 43^ 1 23 6 8580151- 34- 233 GT13 GA 1 4 3 o 
3 3 6L O - 5 0 438 1 2o5 35/9512- 2o4 GT18 GA 1 44 o 
33 6 32 - 3 j 427 1 229 8 5 8 0 2 4 a- 66- 82 i 6 ("19 GA 1 2 6 
3 3 70 9 - 30 422 t 223 8530^58- 77- 32 5 6 ri 9 GA 1 3 o 
< 7 72 7 - 8 0 416 1 2 16 8581415- 36- 277 oT19 GA 1 4 o 
33 7-.0 - 30 4 12 1 241 3 5 6 2113 93- 17 6 GF19 GA 1 5 (J 
3 3 74 3 - 30 113 1 1C4 8634479- 49- 164 GT19 GA 1 b b 
33 72 7 - 8G 116 1 113 8 5 3't 72 0 - 24- 15 u GT19 GA 1 7 b 
3 3 7.9 - 30 115 1 61 353 5 83 7- 93- i b t GT19 GA 1 3 
3 3 63 1 - 30 114 1 JL 858 5 28 7- 172- 20 6 GF19 GA 1 9 •j 
3 3 o7 3 - 80 118 1 o7 858 4 /58- 86- 16o GT19 GA 1 10 o 
3 3 u5 5 - 80 113 1 73 856 4223- 97- 179 GT19 GA 1 LI 6 
3 3 53 1 - 80 112 1 70 3584151- 8 1 - 15 3 GUM GA 1 12 5 
3 i 61 i - 8 0 112 1 64 8 58 4 03 7- 96- 16 1 GT19 GA 1 18 6 
o 3 60 2 - 3 0 110 1 73 35 8 3666- 6C- 14c. GT19 GA 1 14 6 
33 53 5 - 80 106 1 67 3584026- 40- 115 GT19 GA 1 15 5 
3 3 56 7 - 60 101 1 61 353 4433 12- 5b GT19 GA 1 16 6 
3 3 56 o - 80 96 1 64 358454C 50- 21 GT19 GA 1 17 b 
3 3 53 3 - 80 93 1 67 3534293 5 8- 16 GT19 GA 1 18 6 
o3 51 5 - 80 88 1 67 3584523 106 31 GU9 GA 1 19 6 
3 3 494 - 80 84 1 67 3584352 118 43 GT19 GA 1 20 6 
33 47 8 - 80 94 1 70 3588676 102 20 GT19 GA 1 tL 1 
3 3 46 3 - 80 104 1 7 b 3 5 83445 93 13 GT19 GA 1 22 6 
33 44 8 - 80 116 1 82 058387 1 13 u 3 8 G [19 GA 1 "28 6 
33 43 1 - 80 128 1 49 35 3 394 9 1G8 53 GT19 GA 1 24 6 
33 416 - 8 0 139 1 46 35 8 3 692 93 42 GU J GA i 25 b 
3 3 40 1 - 8 0 150 1 70 3 532 75 8 95 17 GU9 GA 1 26 6 
33 337 - 30 162 1 67 3582066 3 6- 3 9 GT19 GA 1 27 6 
33 353 - 6U 191 1 91 358C018- 5 4- 156 GT19 GA 1 28 6 
3 3 345 - 80 204 1 91 3580056- 32- 134 GT19 GA 1 29 6 
33 34 2 - 80 208 1 82 3579909- 7 1 - 162 GT19 GA 1 30 6 
71 
T a b l e 5 . C o n t i n u e d 
3 3 31 1 - 80 20 4 1 67 85 '9 736- 9c- 16 7 uT19 GA 1 3 1 6 
o 5 29 3 - 30 cUl 1 61 357914/- 14 6- 213 G Tl J GA 1 32 5 
3 3 2/6 - 8 0 197 1 61 o57868 8- l o 3 - 23 6 GT19 GA 1 33 6 
33 2a7 - 8 0 2 01 1 122 857783 J- 90- 22 6 GU 3 GA 1 34 5 
33 239 - 80 2 02 1 122 8 o 7 5 72 8- 22 6- 26 1 GTI 9 GA 1 35 6 
3 3 221 - 8 0 2 0 4 1 14u 35 746o9- 243- 4 i; 4 GTI 9 GA 1 3o 6 
3 3 LO3 - 8 0 2 0 6 1 137 3574 16 0- 23b- 4 8 5 GT19 GA 1 8 7 0 
3 3 13 o - 3u 203 1 137 3 5 7 3 50 6- 82 8- 48 1 u T19 GA 1 8 3 
3 3 16 i - 30 210 1 126 3 5 7 8 13 9- 8 7 3- 513 GTI 9 GA 1 39 >i 
33 16 1 - 80 212 1 91 35/ 7- 49 2- 59 4 GT19 GA 1 40 0 
33 133 - 30 214 1 91 85 7 224 o- 522- 62 4 GTI1:) GA 1 41 6 
3 3 116 - 80 216 1 91 357 16/2- 55 a- 65 8 G r 19 GA 1 42 6 
3 3 9 o - 80 219 1 94 8 57 0 916- 597- 7L 3 GTI 4 GA 1 4 3 0 
3 3 3 1 - 80 221 1 83 35/0 413- 846- 741 G T19 GA 1 4 4 6 
3 3 08 - 90 222 1 85 356 990 2- 68 6- 781 GTlM GA t 4 5 6 
3 3 4 8 - 3 0 2 25 1 91 8568572- 773- 67 5 & r i j GA 1 46 0 
3 3 2 2 - 80 228 X 143 3 66 733 / - 70 1- 86v GT19 GA 1 47 J 
3 3 2 3 - 8 0 2 61 1 149 556/044- 712- 37S GT2 0 GA 1 2 6 
3 3 3 9 - 30 268 1 14 0 35c 768 7- 69 3- 365 GT2 0 GA 1 8 6 
3 3 5 9 - 80 279 1 14U 856 300 5- 694- 85 C G T2iJ GA 1 4 6 
3 3 7 5 - 30 2 88 1 123 356 86/2- t>87- 38C G\ZM GA 1 5 b 
3 3 9 C - 3G 2 99 1 119 8 5 6 3 31 7- 621- 75 4 GT2U GA 1 6 0 
3 3 10 6 - 3 0 3 0 o 1 1^2 35c9916- 624- 76u GT20 GA 1 7 6 
3 3 12 2 - 80 3 1 8 1 131 3 56 99C 5- 619- 765 GT20 GA 1 8 6 
3 5 13 c - 3 0 8 2 7 1 137 36 7 015 8- 594- 747 GT2 0 GA 1 9 6 
3 3 1 + 6 - 3 u 3 3 6 1 1 4-J 35/0360- 53 6- 70 1 GT2 0 GA 1 10 6 
8 3 l^J - 8 0 8 46 1 137 357 1234- 530- 683 GT20 GA 1 a 6 
3 3 13 4 - 3 0 8 5 5 1 116 35 /2 lob- 525- 654 GT2 0 GA 1 12 o 
3 3 2iiU - 3 0 3 65 1 116 3576164- 447- 576 GT2U GA 1 13 6 
33 22 1 - 80 878 1 x34 357 3 759- 35 0- 50 9 GT2G GA 1 14 5 
3 3 22 3 - 3 0 3 95 1 91 357 4035- 466- 5b8 GT20 GA 1 15 6 
3 3 28 2 - 8 1 405 1 7? 85 7 5 0oi- 442- 52. GT2 0 GA 1 16 0 
3 3 24o - 30 427 1 85 35/5240- 39 2- 48 7 GT2 0 GA 1 17 6 
3 3 2 J 2 - 8 0 4 4 3 1 134 35/442 0- 336- 48 6 G I"2L GA 1 1 8 3 
3 3 26^ - 3C 457 1 149 35 74/82- 26 7- 43 8 GT20 GA 1 19 6 
3 3 2 7 o - 8J 4 71 1 15c 35 7 5 30 6- 224- 39 4 GT2U GA 1 20 6 
3 3 28 8 - o 0 4 84 1 15 2 3 67 5 71 5- 20 0- 3 70 G>~2 0 GA 1 21 6 
o 3 80 2 8u 498 1 14 3 8 5 7624 G- 195- 35 4 GT20 GA 1 22 6 
33 31 o - 8u t?13 1 14 L 3576395- 15 8- 314 GT20 GA 1 23 6 
3 3 32 9 - 30 525 1 166 36 76913- 9 8- 262 GT20 GA 1 24 6 
8 3 34 4 - 30 6 35 1 174 357720 6- 62- 26 5 G T2u GA 1 25 6 
33 360 - 80 546 1 177 3577254- 6 9- 2b6 GT20 GA 1 26 b 
33 33 t - 8 0 5 o 2 1 204 3577048- 3 3- 261 GT2G GA 1 27 6 
3 3 3 i 6 - 30 575 1 219 357o943- 18- 263 GT21 GA 1 2 6 
3 3 411 - 8u 5 96 1 229 3 5 7 7 0 41 G- 256 GT21 GA 1 3 6 
3 3 42 4 - 8 0 5 99 1 236 3577091 1 5- 25 1 GT21 GA 1 4 6 
3 3 44 7 - 3 0 617 1 253 357 71u7 32- i:5l GT21 GA 1 5 6 
33 459 - 3 J b26 1 253 35 7 720 7 2 5- 25 / GT21 GA 1 6 6 
33 47 3 - 80 639 1 256 3577235 2 8- 26 £ GT21 GA 1 7 6 
3 3 43 7 - 8 0 6 5 0 1 259 55 7 75^5 2 0- 26S &T21 GA 1 8 6 
33 50 2 - 80 6o2 1 259 3577363 0- 289 GT21 GA 1 9 6 
33 516 - 80 674 1 259 3 57 7616 7- 282 GT21 GA 1 lu 6 
33 531 - 80 687 1 2 56 357 731 8- 8- 28 9 GT21 GA 1 11 . - 6 
3 3 54 5 - 80 698 1 262 357810 8 2 5- 2b? GT21 GA 1 12 6 
3 3 5bl - 3 0 710 1 265 8 5 7 8 40 4 4 2- 25 3 GT21 GA 1 13 6' 
33 575 - 30 722 1 268 3578544 47- 252 GT21 GA 1 14 0 
3 3 59 1 - 80 736 1 271 3578533 33- 270 GT21 GA 1 15 b 
3 25 75 7 - 801182 1 146 3 57 407 7 292 12 3 GT22 GA 1 2 3 
3 26 510 - 8 01492 1 143 3578203 677 517 GT22 GA 1 4 b 
32584 u - 801471 1 149 3577074 542 375 GT22 GA 1 5 6 
32534^ - 30 1451 1 152 3 5? o374 523 358 GT22 GA 1 & 6 
325 340 - 801431 1 146 3576510 476 313 GT22 GA 1 7 & 
3 25 83 8 - 801409 1 174 3575341 496 30 3 GT22 GA 1 8 6 
32583 7 - 801388 1 183 35 7 5 640 506 30 2 GT22 GA 1 9 b 
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T a b l e 5 . C o n t i n u e d 
3 25 8 3o - 601867 1 186 8 6 7528 9 43 6 27 8 01 22 GA 1 L 0 o 
J25d,Si - 801346 1 18b 36 7 514 0 47 8 cod 6T2 2 GA 1 11 6 
3 25 32 9 - 301326 1 189 3 5 74 331 46 3 25 7 c»T2 2 GA 1 12 b 
3 25 32 7 - 80 L306 1 193 8674557 44 9 281 Gf22 GA 1 13 6 
3 25 82 5 - 301285 1 189 3574164 39 4 16 3 GT22 GA 1 14 CJ 
325622 - 80 1265 1 183 3 5 7 4 0 6 3 369 16 5 GT2 2 GA 1 15 6 
3 26 817 - 8 0 12 4 5 l 136 35 7 395 7 374 16 7 GT22 GA 1 16 
3 26 816 - 3 012 0 8 1 162 3574132 313 158 GT22 GA 1 17 6 
325 7 J «j - 801164 JL 166 8 5 7 3 4 3 2 298 1C9 G722 GA 1 19 6 
3 26 78 6 - 3 01145 1 166 o5 73b5o 291 10 7 GF22 GA 1 2 0 6 
o 26 7/5 - 8ul l29 1 119 35 7 436 5 263 185 GT22 GA 1 21 6 
3 2 6 76 3 - 801113 1 38 3 5 7465 5 217 119 oT22 GA 1 22 6 
32575J - 631097 1 35 65fi*623 213 118 G T22 GA 1 2 3 6 
3 25 78 8 - 8J10 31 1 94 3573983 198 98 b!22 GA 1 2 4 •j 
3 2 5 72 3 - 3010 65 1 107 o5 7 8 43 b 200 61 GT22 GA 1 26 6 
325713 - 3010 49 1 82 o57 334 8 149 5c G T22 GA 1 26 o 
3 2 5 71 '+ - 30 1030 1 37 3 5 7 4 3C1 o9 4 6 bT22 GA 1 2 7 6 
3 2571 't - 8 0 10 0 9 1 34 3674356 35 4 8 GT2c- GA 1 28 b 
6 2^71 - 6 0 93 8 1 64 8 5 7 3 46 0 9o 13 GT22 GA 1 2 9 6 
3 2 5 7)9 6 3 963 1 5 3 857 3275 59- 5 GT2 2 GA 1 30 6 
3 2 5 a -i 3 - 3 0 95 3 1 3H 3573692 41 GT22 GA 1 31 6 
o2 569 - 60 946 1 32 357 313 3 57 c GT22 GA 1 82 6 
o 2u57 4 - 3 0 9 32 1 79 3572267 72- lb GT22 GA 1 33 6 
3 25oo >„ - 80 913 1 76 367 2264 8 2- 3 GT22 GA 1 34 6 
3 2 5o4 6 - 8 0 9 0 3 1 71 8 5 72 474 100 22 GT22 GA 1' 35 6 
8 25u0 o - 33 o90 1 85 8571573 3 8- 7 GT22 GA 1 36 6 
3 25 -J2 2 - 60 874 1 9 a 8 5 7 125b 3 9- L GT22 GA 1 37 o 
o 25ol i - 8 J 6 56 1 94 35 7123 2 10 4 c GT22 GA 1 38 6 
3 256 3.. - 8 0 8 41 1 06 35 71443 117 i e G T22 GA 1 39 6 
3 2 559 2 - 80 823 1 76 o 5 7 1 a2 5 111 26 GT2 2 GA 1 40 6 
32538 J - 80 8 C3 1 7o 35 7135 7 121 Ob GT22 GA 1 41 
3 25 37 i - 8 3 7 91 1 7b 357156G 133 4 fc GT22 GA 1 42 6 
3 2 5 36 3 - 80 777 1 03 357 1067 123 2 6 GT22 GA 1 4 3 6 
3 26 v4 i - 30 756 1 7C 3670 937 82 4 GT22 GA 1 4 4 6 
325318 - 8 0 1231 1 ' 174 3674092 356 162 G fc2 GA 1 45 6 
.12 5 7 0c - 801500 1 4c 858 1176 30 5 761 GT2.3 GA 1 2 6 
3 23 69 6 - 601437 1 4 6 3581144 808 763 GT28 GA 1 3 6 
325539 - 801465 1 4-J 358 10-J 5 803 755 GT2 3 GA 1 4 b 
325o8 5 - O01449 1 4 0 J530912 799 76 5 GT23 GA 1 5 6 
3 25 53 6 - 801428 1 ol 8 560717 844 7 76 GT23 GA 1 6 6 
3 25 63 o - 3 0 14 0 7 1 137 3578 347 900 74 7 GT2 0 GA 1 7 6 
3 25 691 - 301335 1 181 35 7 353 7 84b 70 u G [23 GA 1 8 6 
325b92 - 801364 1 126 3576u6l 777 63 5 GT20 GA 1 9 6 
32569: - 8 013 4 3 1 125 3577351 750 61C GT2o GA 1 1C 6 
3 25o9 J - 8 013 1 7 1 119 85 7 7 551 70 1 56o GT23 GA 1 11 6 
3 25o9 3 - d013GQ 1 113 35 7 744 8 668 54c G T23 GA 1 12 6 
825o9o - 831270 1 7o 3 5 7 3 L 4 3 611 53 0 GT2 3 GA 1 13 6 
3 25 69 5 - 301256 1 64 357 7461 514 443 GT28 GA 1 14 6 
325o3 7 - 301236 1 73 35767o9 436 40 4 GT23 GA 1 15 o 
32567 7 - 8ul2C6 1 61 3576299 415 347 GT23 GA 1 16 6 
3 2 5 o 7 4 - 801134 1 116 8574716 43 C 30 1 GT2 3 GA 1 17 6 
32566 7 - 3u1171 1 91 8574696 362 260 GT23 GA 1 18 6 
3 25 65 6 - 8C 1152 1 61 3574331 2 99 23 1 GT23 GA 1 19 6 
32564 8 - 801132 1 61 357396 C 221 153 G123 GA 1 20 b 
3 2564 1 - 801115 1 7U 3573528 215 137 GT23 GA 1 21 (3 
32563u - 801092 1 7G 35 7339 7 237 159 GT23 GA 1 22 6 
325513 - 3C10 32 1 37 3573530 144 103 b 126 GA 1 23 6 
3 2 5 oO 5 - 8 010 58 1 79 3572656 206 117 GT23 GA 1 24 6 
3 25 50 3 - 801066 1 94 3672241 214 1G9 GT23 GA 1 25 b 
325591 - 801052 1 86 3572378 226 127 GT23 GA 1 26 6 
3 2 558 u - 601036 1 82 3571382 167 7 3 GT23 GA 1 27 b 
32556 8 - 801C22 1 83 3571421 161 63 GT2 3 GA 1 28 b 
325556 - 801C0H 1 91 3571104 165 53 GT2o GA 1 29 6 
325540 - 83 937 1 98 3 5 7 0 92 7 178 70 GT23 GA 1 30 6 
73 
T a b l e 5 . C o n t i n u e d 
3 2 5 523 - 8 0 9 71 1 94 35 7 0 3 34 176 71 3T23 GA 1 31 
3 26 517 - 80 956 1 98 8 37 G673 134 76 GT2 8 GA 1 32 o 
325504 - 8 0 944 1 94- 3 5 7 0 4 2 3 168 6 8 GT2o GA 1 33 6 
325491 - 80 982 1 98 3570535 21 1 lu 2 GT2 3 GA 1 3 4 6 
3 2 547 9 - 8 0 918 1 32 3 5 71018 224 132 oT23 GA 1 33 b 
3 25404 - 8 0 9 04 1 46 3 5 7 lo5 4 195 144 GT28 GA 1 8& > 
3 2 5 44 3 - 80 8 93 1 5c 35 7 1 til 5 252 194 G728 GA 1 37 3 
325432 - 3 0 8 36 1 7 0 35 7 1 034 254 17€ GT28 GA 1 38 6 
0 25 41 3 - 80 3 70 1 91 8570684 302 2 0 0 GTc<3 GA 1 89 6 
3 2 5 f 0 3 - 8 0 u36 1 93 35 7 C721 3*3 234 GT23 GA 1 4 0 3 
8 2 539 6 - 80 645 1 91 8 5 7 0 35 6 35 C 248 GF28 GA 1 41 6 
3 25 33 5 - 3u 829 1 34 35 7 225 7 32 6 26 9 G T2 8 GA 1 42 6 
3 2587 2 - 80 812 1 1^4 85 7 0 34 7 33 9 2 74 GT2 8 GA 1 4 3 6 
3 253o't - 8 0 7 J7 1 131 35 7 034 1 46 4 318 GT2o GA 1 44 6 
326849 - 80 733 1 128 3 5 7 0C49 44 6 8 G o GT28 GA 1 45 6 
- 3o 76 8 1 125 3569339 422 28 3 G T2 3 GA 1 4 b 5 
3 25 8 3 6 - 3 0 7 54 1 125 8370348 45 2 812 GT2 3 GA 1 47 j 
8 25 Jo 3 - 601126 1 223 35 7 1996 64- 164 GT23 GA 1 49 6 
3 25 95 4 - 8 01137 1 2 19 857208 7 10 3- 14 2 GT23 GA 1 5G 6 
3 2 5 98 .3 - 80 1147 1 219 3 5 7 1 96 C 11c- 133 GT23 GA 1 51 6 
3 25 3c c - 3 0 115 6 1 219 86 7 2 369 175- 7C GT2 8 GA 1 52 6 
~>25 3u 5 - 801166 1 207 8 3 7 2 8 4 2 208- 2 8 GT28 GA 1 53 6 
3256 32 - 80 1173 1 128 35 7 4o5 3 163 2 0 GT23 GA 1 54 6 
3 c 5 3 7 4 - 80 1132 1 35 J 5 7 5 44 3 134 3'i GT23 GA 1 55 o 
8 25 33 3 - 30 1190 1 32 8 5 7 3 5 2 4 15 5 68 GT23 GA 1 5 b 6 
8 25 34 2 - 3 3 119 6 1 35 33 /543 8 173 83 GT2 8 GA 1 3 7 6 
3 2 5 a 2 4 - 8 0 113 7 1 122 3 57 4966 268 182 GT2o GA 1 38 6 
3 25 812 - 801206 L io5 6578 70 6 290 lC 7 GT23 GA 1 59 '3 
3 2579 7 - 8012 17 1 l . i 3575252 268 156 GT23 GA 1 60 6 
82 3 73 1 - 301214 1 94 3575739 820 214 GT2 3 GA 1 61 6 
325 76 6 - 8 012 0 9 1 79 8576142 334 243 GT2o GA 1 62 6 
3 2574 6 - 801211 1 30 o5 7 6936 287 258 GT23 GA i 63 3 
32572 7 - 3 012 14 1 3v, 3 3 7 7 17 8 34 0 80 o GT23 GA 1 64 6 
3257J 9 - 801218 1 16 657 7495 349 o32 GI23 GA i 65 6 
o25697 - do 12 24 1 37 85 7/33 6 416 37 5 GT^3 GA 1 6b 6 
8 2 5 66 3 - 801242 1 70 3 5 7 6 706 47c 397 GT28 GA 1 67 6 
3 2565 8 - 30 1251 1 0 4 657705 0 512 44 0 GT2 4 GA 1 2 o 
3 2 5 o5 3 - 801261 1 94 3 57 623 2 544 48 9 GT24 GA i 3 6 
32563 o - 801272 1 u7 35 76670 52 4 44 9 G72 4 GA 1 4 & 
325o2 5 - 8&1238 1 86 33 76452 586 46 a GT2 4 GA 1 5 6 
3 25ol4 - 801303 1 82 8576499 537 49 3 GT2 4 GA 1 b o 
325olC - 801819 1 91 85 7 6546 626 32 4 GT24 GA 1 7 b 
326594 - 8C1337 1 5 8 357748b 638 573 G T2 4 GA 1 8 & 
325J7 6 - 3 013 5 0 1 55 357760 0 662 601 GT24 GA 1 9 b 
325566 - 301862 1 5 2 35 7 7 64 2 66 3 eo6 GT24 GA 1 10 6 
325558 - 3G1376 1 58 85 7 7302 67b 611 6T24 GA 1 11 6 
82533 7 - 801838 1 5 5 ~6b772^a 68 3 62c GF24 GA 1 12 6 
32532 6 - 8 C 14 0 3 1 49 3577557 710 656 GT24 GA 1 13 6 
3 2 5 51j - 331419 1 49 3577558 72 0 6b5 GT24 GA 1 14 6 
6 25 5 3 8 - 8G14 33 1 35 35 77331 733 677 GT24 GA 1 15 6 
3 25 48 7 - 801450 1 55 357 7329 759 698 GT24 GA 1 lb 6 
325462 - 801459 1 55 3577362 77 u 7U 8 GT2 4 GA 1 17 6 
3 25 46 9 - 301475 1 55 35775C 9 802 741 GT24 GA 1 18 & 
32545 7 - 301492 1 53 3577523 829 7o6 GT24 GA 1 19 - 6 
3 25<i96 - 60 737 1 107 356914b- 460- 575 GT24 GA 1 23 6 
3 25 ^0 0 - 8G 716 1 91 3569900- 43 7- 539 GT24 GA 1 24 6 
8 2590 3 - 80 698 1 131 356896C- 413- 559 GT24 GA 1 25 6 
82593 7 - 80 678 1 140 656 8511- 43 5- 591 GT24 GA 1 2b 6 
8 25 Jl 3 - 30 660 i 137 3568492- 45 4- 607 GT24 GA 1 27 6 
325 31 7 - 80 639 1 131 356 3555- 472- 618 G T24 GA 1 28 6 
3 2 5 d2 1 - 30 621 1 122 3568474- 514- 65 0 GT24 GA 1 29 6 
32592 5 - 80 599 1 14C 3567897- 521- 67 7 GT24 GA 1 30 & 
325923 - 80 581 1 137 3567711- 546- 69 9 GT2 4 GA 1 31 6 
325914 - 80 565 1 107 3 56 813 5- 585- 70 4 GT24 GA 1 32 6 
74 
Tab le 5 . C o n t i n u e d 
3 25-JJ.J - 80 548 1 131 3 56 743 6- 56u- 7u 6 G [24 GA 1 33 0 
3 2533 9 - 30 532 1 125 o5 6 7414- 56 7- 7jc GF24 GA 1 34 6 
3 25 3a 3 - 80 513 1 37 8568953- n7 7- 713 GT24 GA 1 3 5 6 
325373 - 80 493 i 30 856 9103- 674- 7 0 P. GT2 4 GA 1 86 6 
8 25 36 7 - 80 4 46 1 134 8 66 6 525- 597 • 74 7 G T2 4 GA 1 3 7 6 
3 25 8u 2 - 30 421 1 137 8566192- 61 4- 767 GT24 GA 1 3 8 0 
3 2535 6 - 8C 403 1 14u 35660 3 4- 606- 7 6 J GT2 4 GA 1 3 9 3 
3 25 85 1 - 30 330 1 14 0 8665832- 621- 77 7 GT24 GA 1 4 0 6 
o25345 - 8 \j 362 1 lc5 3 665 do 7- 661- 80 1 G T2 4 GA 1 41 6 
3 25 33 j - 30 3 4C 1 91 356 653 7- 68^- 78 6 GT2 4 GA 1 4 2 6 
8 25 33 5 - 3 0 321 1 bl 85 6 7 365- 696- 768 G T2 4 GA 1 4 3 6 
3 25 32 J - 8 0 3C3 1 7 0 35 6 730 8- 664- 743 G T2 4 GA 1 44 b 
325317 - 80 285 1 7b 35 6 7 02 2- 85 8- 74 8 G T2 4 GA i 45 6 
32 682s - 80 2 74 1 64 35c722 D- 63 6- 75 / GT2 4 GA 1 46 6 
8 25 33 7 - 30 2 69 1 61 3566 J92- 735- 30 8 GT24 GA 1 4 7 6 
32585 0 - 80 246 1 4b 366 7561- 743- 79 4 GT2 4 GA i 48 > 
825do2 - 60 228 1 67 356 737 4- 75 7- 79 7 GT2 4 GA 1 49 6 
3 2 5 867 - 80 207 1 b7 356 7635- 698- 7b8 GT24 GA 1 50 b 
3253? • - 30 196 1 91 o 56726 0- 638- 74 0 GF24 GA L 51 6 
32534 7 - 3 0 178 1 11 8 8665/6C- 710- 836 GT24 GA 1 52 6 
o25d4 J - 3 0 157 A 31 3566156- 72 9- 831 GT24 GA 1 53 6 
o 2 5 3 3 o - 80 139 1 l l u 35 65/4 9- 639- 818 GT2 4 GA 1 54 6 
3 2 5 68 6 - 80 134 1 1.2o 8565299- 696- 839 GT25 GA 1 2 5 
- 30 l i b 1 113 35 6 564 6- 70 4- 8 3 u GT25 GA 1 3 6 
3 26 32 d - 80 96 1 i l ? o 56 5 75 7- 696- 81 3 GTZ5 GA 1 4 6 
3 2 5828 - 30 76 1 l lu 8 565 79 6- 635- 80 8 GT2 5 GA 1 5 6 
82531d - 3 0 56 1 iu 1 356533c- 70 3- 315 GF2 5 GA 1 6 6 
325813 - 80 31 J. 7 v. 8566514- 722- 30 I GT25 GA 1 7 6 
8 25 36 i - 30 12 1 3? 3 56 5 97 0- 722- 813 GT2 5 GA 1 8 6 
3 2 5 Jo 7 - 3 0 c 36 1 125 3566162- 8 0 0- 93 = GT25 GA 1 9 6 
3 25 449 - 3 0 2 33 1 128 3666102- 771- 914 GT2? GA 1 10 6 
3 25 93 c - 30 2 45 1 131 366 5 79 3- 769- 915 GT25 GA 1 11 & 
8 25 91 8 - 8 0 2 52 1 46 8 5 6 7 721- 814- 66 5 G T2 5 GA 1 12 6 
325 3d 7 - 80 25o 1 4 J 356765 0- 81 8- 662 GF2 6 GA 1 13 6 
3 2 5 38 L - 80 262 i_ 43 35 6/599- 791- 83 9 G T25 GA 1 14 6 
3 25 3Q4 - 3o 266 1 55 3 56 7 4 3 5- 74 7- 30 C oT25 GA 1 15 6 
8 2 5 3-+ 5 - 30 271 1 70 35b 6 736- 74 0- 813 GT2 5 GA 1 16 6 
3 25 32 9 - 80 2 78 1 o7 3566932- 70 b- 781 GT2 6 GA 1 17 D 
3 2 5 3.., 3 - 30 273 1 64 3 5fc 71.16- 66 7- 73a GT2 5 GA 1 18 5 
3257Jl - 80 2 58 1 6 7 35 6 70 2 4- 650- 7 c 6 G T25 GA 1 19 b 
32577 3 - so 266 1 <So 3566787- 593- 63d GT25 GA 1 t& 6 
32575 i - 3 0 262 1 10 1 35 6 6 44 3- 561- 6/3 GT2 5 GA 1 21 6 
3 25 73 8 - 80 259 1 11C 8566430- 5J 6- 62c GT25 GA 1 22 6 
325 72 1 - 8 0 256 101 3566723- 430- 592 GT26 GA 1 28 6 
32570 7 - 30 254 i 98 3 56 6 94 8- 448- 55 / GT25 GA 1 24 6 
325631 - 80 248 1 5P 3567846- 45 5- 616 GT25 GA 1 25 6 
3 2566 4 - 80 247 1 4 0 3568295- 43 4- 476 GT25 GA 1 26 6 
3 2 5 04 7 - 60 2 46 1 82 8567327- 376- 467 GT25 GA 1 2 7 6 
3 2 5 6<: 3 - 30 243 1 85 356 7 03 8- 364- 455 GT25 GA 1 28 6 
3 2 5 61 -J - 83 242 1 94 356699 0- 333- 43 8 GT25 GA 1 29 6 
3 256C 3 - 30 234 1 1G4 o56 69.4 8- 2 3 7- 40 3 GT26 GA 1 2 & 
3 2 5 56 7 - 80 224 1 104 3567013- 25 9- 37 4 GT26 GA 1 3 6 
325568 - 8 0 209 1 110 3566348- 230- 358 G T2 6 GA 1 4 6 
3 25 ;>5 1 - 30 202 1 126 3566179- 227- 366 GT26 GA 1 5 6 
32653 2 - 80 192 i 125 3566175- 20 1- 341 GT2 6 GA 1 6 0 
325518 - 80 183 1 113 3566434- 194- 32 0 GT26 GA 1 7 6 
32550 5 - 30 173 1 101 3566538- 193- 31-0 GT2o GA 1 8 6 
3 2548 4 - 80 164 1 93 35c66l6- 176- 286 GT26 GA 1 9 6 
325472 - 80 154 1 88 3 5 6 7 0 0 9- 149- 24 7 G F26 GA 1 10 6 
32545 3 - 80 146 1 104 3566282- 152- 2o c GT2D GA 1 11 0 
32543 8 - 50 137 1 67 366 70 77- i b l - 236 GT26 GA 1 12 6 
32542 6 - 80 128 1 67 3 56 6941- 158- 233 GT26 GA 1 13 6 
3 25412 - d0 118 1 122 3565964- 67- 20 3 GT26 GA 1 14 b 
325332 - 80 109 1 128 356515!:- 103- 245 GT26 GA 1 15 6 
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5 25002 - 8u 103 1 137 35u4 J3 6- 32- 235 GT26 GA 1 lb 3 
325 3o8 - 80 92 1 134 86 64 716- 94- 24 4 GT2o GA 1 17 6 
o25352 - 80 31 1 76 3566 09 1- 114- 199 GF26 GA 1 18 6 
3 25 83 3 - 80 75 1 30 35t 6679- 177- 211 G12 6 GA 1 19 0 
3 25 321 - 80 64 1 84 35 6t;45 2- 167- 2U4 G T2 6 GA 1 20 6 
3 2 5 3 0 4 - 80 54 1 49 8 3 6 6 03 8- 13 3- 198 G r2b GA 1 21 6 
3 2528o - 30 46 1 67 0563884- 125- 20 0 GT26 CA 1 22 6 
325275 - 3 0 36 1 7 9 8 56 467 9- 140- 22 8 GT2o GA 1 23 3 
32553 3 - 80 746 1 70 o5 7 080 3 34 6 G f 2 6 GA 1 27 0 
SZbvl i - 3 0 7 31 1 56 3571101 30 19 G T2 6 GA 1 28 6 
325519 - a 0 714 1 5 2 3571135 92 3 4 GT26 GA 1 2 9 6 
3 25 50 3 - 30 o9 7 1 37 3671102 52 1 i. GT26 GA 1 30 6 
3 25*9 7 - 8 0 b32 1 70 8 5 7 3 4 C C 10C 22 GT26 GA 1 31 b 
o25*3 9 - 80 6b2 1 79 357 0125 112 28 GT26 GA 1 82 6 
3 2540 1 - 80 6*8 1 85 j 5 7 VJ 11 0 140 4 5 GT26 GA 1 33 6 
8 2 5 4 6 6 - 8 J 632 1 61 357G44G 116 47 GI26 GA 1 3 4 6 
3 2543 3 - 30 ol5 1 91 8 569353 16 4 b2 G T2 6 GA 1 86 3 
3 2 5 44- 2 - 8 0 5 33 1 85 356938C 170 7 5 GT26 GA 1 3b 6 
3 25 43 7 - 3 0 664 1 7u Sb~7u^6S 14 3 6 7 GT2 6 GA 1 37 b 
3 2 542 9 - 30 5o7 1 32 336 9538 14 9 58 GT2 6 GA 1 38 6 
82 5*22 - 10 513 1 93 35691G2 157 4 9 GT2 6 GA 1 39 b 
8 2 5 410 - 60 4 93 X 94 3 3 6 9 231 171 66 GT2o GA 1 4l> 6 
325+09 - 8 0 4 76 1 46 356 936 1 91 4 L- GT26 GA 1 41 0 
825593 - 80 4 a8 1 l u l 3 56 858 3 148 36 GT26 GA 1 42 b 
8 2 5 8 J 8 - 30 45 2 1 4 O 85 6 914 2 5 5 4 bT26 GA 1 43 b 
3 23 36 o - <3u 4 38 X 4 O 3 56 822 5- 16- O? GT26 GA 1 44 6 
3 2 6 3 -J 2 - 8 0 4 31 1 10 7 356 799 3 171 b~C GT2o GA 1 45 3 
325 38 ^ - 3u 4 19 1 79 3363895 149 61 GT26 GA 1 46 6 
8 258i 6 - 3 0 4 0 3 1 7 3 3 5 68 412 174 66 G T26 GA 1 47 6 
8 25 30 4 - 6u 4C2 J. 7 3 3 66 8241 177 38 GT2 6 GA 1 48 b 
3 2 5 2 o o - 3 u 3 32 1 35 35 6 7 561 192 97 G T2 6 GA 1 49 6 
3 23 27 2 - 30 833 1 4 b 356 7316 74 28 GT2 6 GA 1 5 0 6 
3 23 25 3 - 80 356 1 3 7 3 56 822 3 106 65 bT26 GA 1 'Jl 6 
3 25 2* 0 - 80 8 53 1 4 9 0 6 6 7 4 5 3 38 34 GT26 GA 1 52 6 
32523 o - 30 8 4 5 1 38 3 5c 7110 95 3 ij GT26 GA 1 53 6 
325217 - 80 3 31 1 5o 8567038 11G 45 GT26 GA 1 54 6 
3Z5 2o 3 - 30 317 1 61 3566 705 103 8 7 GT2 6 GA 1 53 6 
3 2 5191 - 30 3C6 1 61 356 6 622 13- 55 GT26 GA 1 5 b 6 
3 25 13 o - 3 3 3 O'O 1 4o 8566260- 59- l lu GT26 GA 1 57 6 
325lo9 - 80 2 88 1 48 8565042- 7 1 - 119 GT26 GA 1 58 6 
825 156 - 60 2 77 1 3 7 o5fc3 92 8- 184- 225 GT2 6 GA 1 59 6 
325144 - 80 268 1 ol 356 356 5- 126- 196 &T26 GA 1 60 6 
32518o - 60 2 46 1 79 856283 6- 18C- 268 GT2 6 GA 1 61 6 
32513 0 - 8 0 226 1 36 3561699- 191- 29 u GT26 GA 1 62 6 
32513 7 - 30 20 3 1 94 356191G- 181- 286 GT2 6 GA 1 63 b 
3 2514 5 - do 135 1 94 3562072- 176- 281 GT26 GA 1 04 6 
325141 - 60 166 1 10 7 8561619- 17 8- 29 7 GT26 GA 1 63 0 
82512 7 - 3 0 137 1 107 356 0025- 318- 437 GT26 GA i 66 6 
32512 5 - 8u 117 1 104 356 0 24 4- 303- 41 c G T2 6 GA 1 67 6 
82512 3 - 80 97 1 62 3560 656- 32 5- 416 GT26 GA 1 63 6 
3 25123 - 30 75 1 48 3561504- 354- 40 2 GT26 GA 1 69 6 
325122 - 80 54 1 37 3562147- 315- 85 b GT26 GA 1 7C b 
325121 - 30 37 1 52 356207G- 275- 332 GT26 GA 1 71 6 
32512G - 80 7 1 40 8 560840- 434- 47 3 GT2 6 GA 1 72 . 6 
325227 - 80 546 1 58 8569440 33b 271 GT27 GA 1 2 ' & 
325215 - 30 531 1 67 8 5 6o69 3 3ub 231 GT2 7 GA 1 3 6 
82520 2 - 8 0 3 15 1 104 356 7539 321 2G fc GT27 GA 1 4 6 
32513 7 - 30 500 1 107 3566749 272 13 3 GT2 7 GA 1 5 6 
325177 - 30 488 1 82 3566774 213 121 bT27 GA 1 6 0 
325166 - 80 472 1 o7 3566712 175 10 C GT2 7 GA 1 7 0 
3 2515 3 - 80 458 1 58 8566225 116 51 GT27 GA 1 8 3 
32514^0 - 8 0 444 1 43 3565869 51 3 GT27 GA 1 9 6 
325127 - 80 429 1 49 356 3 39 6 4 1 - 14 GT27 GA 1 10 6 
325114 - 30 414 1 58 3564822 29- 36 GT27 GA 1 11 6 
Tab le 5 . C o n t i n u e d 
3 2 5 IC 3 - 8 0 403 1 5 8 8 5 6 3 3 0 9- 6 0- lc6 G T2 7 GA 1 Lt 
3 2 5 '3 9 5 - 30 8 39 1 4 9 3 3 6 3 36 3- 117- If c GT2 / GA 1 13 
5 2 '3 <J d 1 - 30 o72 1 4 9 3362466- 19 u- 2 4 4 GT2 7 GA 1 14 
8 2 5 0 5 7 - bO 3 49 1 5 5 85 6 1132- 26 6- o2 d L.F 27 GA 1 15 
8 2 5 0 2 3 - 3'j 3 00 1 24 8 5 6U5/C- 373- 4J 5 G U f GA 1 17 
d 2 5 -J L '+ - 3 0 287 1 21 o6c 0142- 413- 48 5 G V2 7 GA 1 lb 
2 2 5 J J <j - 3 0 2 71 1 3 4 3 5 5 9 0 8 6- 469- 50 c GT2 7 GA 1 19 
8 2 4 33 3 - 80 2 62 1 4 0 8 65 3 59 0- 4 9 4 - 53 o b r 2 7 GA 1 20 
3 2 4 9 7 j - 3 0 2 49 1 34 8 6 6/873- 69 4- 68 1 G T2 7 GA 1 21 
8 2 4 3 3 0 - 3 0 2 36 1 4 L' 3 3 5 6 8 o. 7 - 59 o- 64 8 GT2 7 GA 1 22 
3 24 ni2 - 30 220 1 34 36 6u22 6- o5 7- 694 u 117 GA 1 2 3 
0 24 91 7 - 3 0 209 1 16 o 5 5 o 0 5 9 - 70 0- 72u bT2 / GA 1 24 
3 2 49J o - 80 200 1 21 55 56 20 9- 75o- 70 C GTc'7 GA 1 2 6 
3 2 4 d 7 o - 30 179 1 2 7 8554 59 4- 75b- 73 S GT27 GA 1 2 6 
o 2 4 3/5 - 8 0 177 1 4o 35 6 8 802- 334- 3 6 5 GT2 7 GA 1 27 
8 2 4 do 2 - 33 161 1 4 9 8 55298 7~ 84 3- 39/ GT27 GA 1 2 3 
o 2 4 54 i - 80 1 37 1 48 555c43 7- 33 3- 931 GT27 GA 1 29 
8 2^ 82 o - 8C 128 1 49 353 1911- 899- 96o GT2 7 GA 1 30 
8 24 3i 1 - 30 I 02 1 76 5 3 6 C562- 92 6- IC 1 1 G F27 GA 1 81 
8 2 4 3 J u - 30 37 1 7 9 8550 4lu- 916- 10 0 5 bT27 GA 1 32 
324 / J c - 3 3 60 1 5o 355 051 5 - 96 7- 10 32 G 127 GA 1 33 
3 2 4 7)0 - 8 0 37 1 53 556 1822- 37a- 94 c GT27 GA 1 3 4 
J 24 ;>1 7 - 30 10 31 1 79 85 4 7b9u- 30 2- 39 L GT28 GA 1 2 
6choi I - 3 u lo c'2 1 32 5 54 31J9- 7 5 5- 84 7 GT2 8 GA 1 3 
8 24 54 J - 8u I 0 i 0 1 7 9 354352 7- 75 4- 84 2 GT23 GA 1 4 
3 2 4 55 3 - 3 3 luOG 1 76 0 5 4 9 3 8 1- 7 3 8- 818 GTcid GA 1 5 
8 2 4:->6 8 - 8 0 id 7 5 3 3 5 4 9 7 2 9- 73 4- 79c GT28 GA 1 6 
3 2 4 J 3 o - 8 3 9 76 i 21 o 5 6 0 7 7 0 -767- 791 Gf28 GA 1 { 
3 24 oO 2 - 3 3 9u4 1 4 3 5 55 0 38 4- 712- 75 9 GT26 GA 1 8 
3 2 4 6 L o - 30 9 50 1 ol 35 5 0 435- 715- 787 GT23 GA 1 9 
3 2 4 -j J -- 3 3 940 1 79 3 55 0 356- 69c- 781 GT2 8 GA 1 10 
3 24 64 7 - 60 933 1 83 856 0 5 33- 667- 76 5 GT2S GA 1 11 
3 24 o5 3 - 8 0 92 3 1 91 8 550761- 65 G- 73 2 Gf2 3 GA 1 12 
324673 - 80 9 12 1 O 4 3651766- 655- 72 c G T23 GA 1 13 
3 24 od 3 - 30 901 1 64 35521/2- 63 4- 70 6 GT2 8 GA 1 L4 
o 24 7«4 - 80 69u 1 55 3652817- 62 C- 6 3 1 G f 2 8 GA 1 15 
824719 - 83 o79 1 4b 355 8 60 9- 590- 641 GT2 8 GA 1 io 
2 24 73 6 - 8d 370 1 3 0 8 6 5 4 88 4- 582- 616 G F2 6 GA 1 17 
324 75 0 - 30 655 1 15 85 5 4dd 9- 598- 615 G T2 6 GA 1 18 
3 24 / o l - 3 0 837 1 10 8 55509 7- 638- 60 3 GT28 GA 1 19 
8 2 4 760 - 8 0 820 1 13 35 55 35 7- 56o- 58/ GT23 GA 1 2 0 
3 2473 ; - 80 8 02 1 18 3 556 36 7- 53i3- 60 0 GT28 GA 1 21 
3 24 73 6 - 80 7 38 1 18 3 55 6 76 2- 551- 571 GF28 GA 1 2 2 
3 24 78 8 - 3 0 776 1 13 3 5 65 34 9- 535- 55 5 GT28 GA 1 23 
3 24 80 2 - 3 0 75 7 1 lo 3 55 6 03 9- 546- 56 0 GT2 3 GA 1 24 
02461 1 - 80 741 1 2 1 3556323- 619- 54o GT2 3 GA 1 2 5 
3 24 315 - 3u 724 1 18 8 55 6 38 1- 518- 584 Gf28 GA 1 26 
3 2 4 317 - 3C 703 1 13 355o23C- 541- 562 GT23 GA 1 27 
324816 - 80 636 1 21 3556 191- 53 9- 56 3 GT2d GA 1 23 
824di4 - ao o64 1 21 355 621 7- 8 3 4- 65 8 G F2 6 GA 1 29 
324811 80 643 1 15 355594 4- 5 7o« 5 33 GT2 8 GA 1 80 
3243u 5 - 8u 6 20 1 13 3556313- 572- 59 3 G728 GA 1 31 
3 2 4 7 J 8 - 30 577 1 3G 3555 120- 598- 62 7 GV2 8 GA 1 o2 
824794 - 80 556 1 21 355 5 111- 617- o41 G T2 3 GA 1 33 
824739 - 8u 536 1 21 3 56 433 4- 636- 662 oT23 GA 1 34 
3 24 78 3 - 80 515 1 21 3554412- 672- 696 oT2 8 GA 1 3 5 
32477 7 - 30 49b 1 27 3 55 3 99 6- 63 7- 717 GT2 8 GA 1 36 
3 24 775 - 80 475 1 3 0 3554011- 6 7 3- 70 7 GT28 GA 1 37 
324773 - 80 451 1 27 3553/77- 7 0 3- 784 bT2d GA 1 33 
3 24 77 3 - 3 0 4̂ 36 1 27 355 3443- 732- 763 GT26 GA 1 39 
3247b^J - 80 415 1 21 3553361- 75 8- 782 GT23 GA 1 40 
324 76 7 - 30 394 1 21 855 330 9- 760- 784 GT28 GA 1 41 
324765 - 8 0 372 1 24 3553065- 7 /3 - 80 0 GT28 GA 1 42 
324762 - 80 350 1 27 3 55 288 3- 7 /7 - 80 6 GT2 8 GA 1 43 
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32475 7 - 80 331 1 30 ..5 5 248-5- 8 0 6- 34 C G ! 2 8 GA 1 4 4 •o 
3 2 4 75 5 - 80 305 1 34 ...56 19/7- 84C- 37 7 GT2 8 GA 1 45 b 
324752 - 3 0 2 84 1 87 8 5 3 169 6- 85'.- o95 G T2 3 GA 1 4b b 
8 2 4 7 3 u - 30 262 1 37 366 1 C3 5- u56- 896 G r 2 3 GA 1 47 0 
3 24 7* 3 - 3 0 243 1 27 8551499- 3 3 7- 92 7 GT2b GA 1 4 8 6 
3 24 74 4 - 8^ 222 1 3G 8 6 i: 110 8- 921- 933 0 T2 d GA 1 49 0 
824739 - 80 201 1 2 7 3 6 3 0 9 J o - 94 4- 9 7 4 GT2 3 GA 1 5 0 6 
32473 7 - 8u 130 •1 24 365 u 70 8- 97 0- 997 GTc" 3 GA 1 3 1 b 
324 78 4 - 80 160 1 4 G 3 5 3 L.t.17- 9 4 3- 99 c G T 2 3 GA 1 3 2 b 
3 24 78 1 - 80 144 1 55 8549995- 93 3- 1 0 0 L G F2 3 GA 1 3 3 i 
824 72 7 - 80 127 1 49 8 5 4 94.J 7- 1011- 1 0 0 0 G T2 3 GA 1 3 4 6 
3 24 72 4 - 8 0 1 05 1 43 85493b5- 1 0 11- 10 8 6 GT2 3 GA 1 5 5 
324722 - 30 84 1 4 9 8 64 3 30 3- 10 1 6- 10 6 9 GT2 3 GA 1 6 6 0 
324 713 - 3 0 62 1 52 o64 9 23 8- 1 0 0 2- 1 J& t G 12 8 GA 1 5 7 j 
8 2 4 71 5 - 80 45 1 46 854 9158- 1 02 9- 1 0 6 C GT2 8 GA 1 33 0 
3 24 711 - 80 26 L 46 35 4 893 2- 1^41- 109 2 G T2 a GA 1 39 •3 
8 2 4/0 7 - 30 2 1 48 3 5 4 913 9- 10 3 0- 107 7 GT28 GA 1 60 6 
324 75 2 - 8 0 6 46 1 18 8 6 6 5 04 8- 57 3- 59 6 GI 2 3 GA 1 2 6 
8 2 4 7 o o - 30 86^ 1 2 4 3 35 5o6C- 54 7- 5 7 » GT29 GA 1 3 0 
3 2 4 7 3 8 - 30 876 1 21 35 3 5336- 525- 54 8 G f29 GA 1 4 6 
324 74 7 - 8 0 388 1 2 1 355o311- 50 1- 52 3 G F2 9 GA 1 5 3 
824 ol2 - 6 3 902 1 24 3 55 6 76b- 467- 49 4 GT2 9 GA 1 b 6 
3 2 4 6 2 o - 8 3 9 13 i 30 6 5^7 322- 412- 446 3 Yc 9 GA 1 7 0 
8 2 4 i i 3 - 6 0 927 1 21 86 5 793 3- 39 u - 41 4 GT2 9 GA 1 6 6 
3 24 03 4 - 8 0 9 88 16 3 55 3 695- 35 0- 37 1 GT2 3 GA 1 9 5 
324 i/c - 8 i 9 43 1 13 8 6^92 3 4- 815- 335 GT2 3 GA 1 10 6 
8 2 4 J 8 9 - 3 0 943 1 84 5359752- 2 4 3- 26 8 GTc 9 GA 1 11 3 
3 24-]^ 5 - 80 958 1 3 7 .J 3 6 0 5 0 u - 13o- 224 GT2 ) GA 1 12 6 
824 3x1 - 3 0 973 1 34 5 5 610 0 8- 15^- 18 8 GT29 GA 1 18 b 
324 31 6 - 8 0 993 1 37 36 61292- 119- 16 0 GT29 GA 1 14 6 
8 24 31 J - 8 0 1 u 17 1 37 3 5b16d4- 84- 12 5 GT2 9 GA 1 19 0 
o24 .> - 3 0 1 J 3 7 X 84 3 5 6 2 018- 69- 106 G T2 9 GA 1 lb 0 
3 24 32 i - 3 0 1o 58 1 27 3562488- 4 4- 75 GT29 GA 1 17 6 
3 2 4 9 3 1 - 80 10 78 1 27 o 562 85 o- 12- 42 G Yd 3 GA 1 18 6 
3 24 34 1 - 801102 1 34 8 5 6 3 0 2 o 10- 27 GT2 3 GA 1 19 3 
3 2 49*1 - 3 01121 1 4 0 8563223 49 c. 012 9 GA 1 20 b 
3 2494 3 - 8 0 114 2 1 35 0563268 95 34 G T2 3 GA 1 21 6 
3 2 4 94 3 - 3o1161 1 58 85 6 349 7 122 53 GT2 3 GA 1 22 3 
3 24 35 5 - 3 3113 8 1 85 85631o2 153 70 bT29 GA 1 23 6 
3 24 95 8 - 8012G2 1 107 3'5r.2dd7 198 74 GT2 9 GA 1 24 0 
3 2 4 3b 8 - 6 0 1221 1 85 8563 55 6 19 • 9^ GT2 3 GA 1 25 b 
3 2 4 9o 7 - 30 1241 1 128 8 5 6 3 0't 2 2o3 126 G T2 9 GA 1 26 3 
3 24 97 1 - 801256 1 143 85u2945 30 G 141 GT29 GA 1 27 0 
324 97 o - 601277 1 116 3 5 t 3 3 0 9 27 6 14 6 G F29 GA 1 28 5 
3 24 93 2 - 801293 1 110 8 36 3 94 0 281 159 6T2 9 GA 1 29 6 
3 24 iO'j - 3 013 16 1 110 8 5 6 4 f3 5 3 237 165 GT29 GA 1 30 6 
3 24 98 9 - 6 0 13 3 7 1 11C o 5 6 4 18 6 2 96 174 GT2 9 GA 1 31 6 
3 2 4 39 5 - 801358 1 11C 85b 4449 314 19 c GT29 GA 1 32 6 
3 25 sjJ 1 - 30 1381 1 113 8 5 6496 7 80 7 24 2 GF2 9 GA 1 33 > 
8 2 5 G C 4 - 3 014 01 1 110 85c5026 36 u 237 GT2 9 GA 1 34 6 
3 258J9 - 801419 1 104 3563805 36 2 246 GT2 9 GA 1 35 6 
325014 - 801438 1 104 3 56 5642 38 9 273 GT2 3 GA 1 36 6 
325 013 - 801457 1 98 3 6 6 3 769 376 268 GT2 9 GA 1 3 7 0 
325020 - 8Gl47o 1 91 336 6 015 33G 278 GT2 9 GA 1 38 6 
3 25 02 5 - 80 1492 1 96 8566338 3 95 286 GT29 GA 1 39 ''6 
325032 - 301538 1 94 356 6692 441 33 6 GT30 GA 1 2 b 
3 25 03 3 - 801531 1 94 3566155 37 9 274 G T3C GA 1 3 6 
3 2 5 0 4 2 - 8u15 52 1 98 356 6077 375 2b 6 GT3 0 GA 1 4 6 
8 25 04 5 - 301573 1 94 3566189 36 8 26 0 GT3G GA 1 5 6 
3 25 34 3 - 801600 1 91 o366442 365 28o GT30 GA 1 6 6 
3 2 5 j 5 2 - 30 1621 1 91 356643 7 37 9 277 GT3G GA 1 7 6 
3 25 05b - 801639 X 76 3566896 37c 287 GT3 0 GA 1 8 6 
8250bi - 80165 8 1 67 3567106 35 8 283 GT30 GA 1 9 b 
3 2 5 0 D 6 - 301678 1 7 b 3567117 331 296 GT3 0 GA 1 10 5 
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- 801696 1 32 556 7217 40 5 31 1 GT3 C GA 1 11 b 
o25i;75 - 8 0 17 11 1 38 556/473 442 345 G r 3 G GA 1 12 •j 
52b332 - 301723 1 32 3 5 6 3 316 46 7 5 76 GF50 GA 1 13 6 
5 2 5 j i 2 - 8 0 17 4 8 1 76 566 8 14 7 44 8 060 GUo GA 1 14 6 
3 2 5 J J 3 - 3 017 6 3 1 70 >56 33v 7 49 2 414 G13 0 GA 1 15 0 
325U 4 - 8 3 17 3 8 1 56 556 > *4 8 49u 40f o T3 0 GA 1 16 b 
525112 - 3 0 1*07 1 58 3 5 c 9 4 d 8 49 0 4 5 4 GT3C GA 1 17 b 
o25112 - 80 tooQ 1 56 5 5b9o72 51 7 45 2 G75G GA 1 18 6 
5 2 5 1 u i - 3 0 1 d 4 7 1 7o 8 6 6 8 ? 5 6 49o 411 G f5 0 GA 1 19 •j 
0 2 5 10 4 - 8 018 71 1 78 o 3 6 363 2 4/8 59 1 GT50 GA 1 c: 0 0 
3 2 5 I ' J 5 - 801395 1 70 566 364 4 4 7 h 597 GT5 0 GA 1 21 6 
5 2 5 11 ij - 8 0 1914 1 b7 56 6 894 0 474 4u 0 GT5 3 GA 1 22 6 
3 26 11 4 - 3 0 19 3 6 1 64 5 6 b 9 C 5 6 469 398 GT3- GA 1 2 0 3 
3 2 5113 - 3 0 19 5 7 1 61 35u9444 49 5 42 / G T5U GA 1 2 4 0 
3 2 5 Ic u - 3 ] 1978 1 61 3 5 6 9 u 7 6 516 44 3 6 T 5u GA 1 25 3 
3 25 U 1 - 80 1992 1 5 8 5 5 7 10 2 2 539 4/6 GT3 0 GA 1 26 0 
02512 1 - 3 0 2 0 16 1 55 0 5 7014 6 54 2 40 1 G l"3G GA 1 27 6 
3 25 12 1 - 302057 1 56 3 570 19 4 54 7 48 6 G To C GA 1 2 3 6 
3 2512 4 - 80 20 56 1 58 36 7 0467 68L 5i. 5 GT3o GA 1 29 5 
3 25 1c 3 - 8U 20 71 1 61 557G550 59 0 522 G T3 3 GA 1 3G 0 
o2513 C - 80 2.94 1 79 55 7 0052 59 6 5o 8 GT3C GA 1 51 0 
3 2 5 15 5 - 8 0 2116 1 73 i 5 '/ J 71 L 63 9 55 7 GT3 0 GA 1 32 5 
o 2 5 x 3 u - 8u 2151 1 78 0 5/1056 66 9 566 GT30 GA 1 53 6 
3 2 613c - d G 2 5 o 1 7 6 35 7 0 559 b6 7 5 72 G T3 0 GA 1 5 4 0 
5 2613d - 8 02176 1 116 .,6/3 116 70 4 575 GT3 0 GA 1 35 b 
2 2 5 18 3 - 8 u 21 9 a 1 91 55 7 C 948 71c 61 G f 3 J GA 1 5b •3 
2 2 5 1 -c 0 - 3 . 2220 1 55 3 5 7 1 89 4 o9l 6 3 1. G rio GA 1 d7 0 
o 2-P i4 1 - 6 6 22 3b 1 52 55 7 2218 712 65 4 GT3 0 GA 1 38 b 
o 2514 3 - 3 0 2 2 5 9 1 58 3 5 7 221 6 72 9 6o 4 GT30 GA 1 39 6 
5 25 14 5 - 3022 78 1 55 06/255 0 751 690 GT30 GA 1 4 0 0 
8 <- 5 1 + 6 - 3 -j 25 0 0 1 52 55 72 399 774 716 GT30 GA 1 41 b 
3 2514 8 - 302319 1 58 5 5 7 5111 811 74 7 GT53 GA 1 4 2 6 
3 25 73 2 - 3 0 15 0 7 1 52 3 5*10*9 32 4 76/ GT8G GA 1 4 4 6 
o 2 5 7 0 o - 3 01523 1 52 3 66 1056 82 0 76 2 GT3 0 GA 1 4 5 6 
5 2 5 712 - 6 0 16 4 6 1 56 35 3 0 339 817 75o GT3C GA 1 4b 0 
5 25 71 8 - 3 3 15 6 6 1 61 56 8 0 963 32 3 76 7 G T30 GA 1 4/ 6 
3 2 P 7 1 9 - 301585 1 76 3 58175 0 94 9 86 4 GT30 GA i_ 4 8 6 
3 2 5 73 0 - 80 1601 1 67 5520619 793 710 GT30 GA 1 49 6 
5257+1 - 3 0 1616 1 67 3 5 8 0 39 2 75 3 63 0 b f 5 U GA 1 50 
5 25 I> 3 - 301631 1 6/ 558 0253 725 65 0 GT5 u GA 1 31 D 
5 25 7o 5 - 3 0 16 4 2 1 64 8580114 63^ 60 6 G f 3 0 GA 1 52 b 
525 789 - 801661 1 7G 5 5 3 0 34 0 664 565 GT30 GA 1 55 6 
3 25 70 9 - 6 3 16 31 1 7u 55 8 0 039 66 4 68 5 GT30 GA 1 54 6 
5 2 578 7 - 3 0 17 0 3 1 b4 55o0 329 67 7 to 5 GT50 GA 1 55 6 
3 25 7o 5 - 3 01712 1 61 5580417 67 9 611 GT5 0 GA 1 5b 6 
3 25 73 7 - 8^1742 1 58 558 0 63 0 69 0 6c 5 GT30 GA 1 57 6 
3 25 75 0 - oO1/60 1 61 058 0 753 706 638 GT30 GA 1 5 8 6 
5 2 5 7 9 8 - 301782 1 o4 358 u923 721 64 9 GT3 0 GA 1 59 6 
5 25 30 <L - 80 1606 1 b4 55o 0947 713 64 6 GT3 0 GA 1 60 b 
525 30 6 - 631351 1 58 35d0958 695 63 u G T3u GA 1 61 6 
3 25 85 9 - 80184O 1 137 5 5 7 9 05 3 705 550 GT31 GA 1 2 6 
3 25 35 3 - 301848 1 146 357 9033 715 552 GTol GA 1 3 3 
325 369 - 301848 1 155 35/8944 708 554 GT51 GA 1 4 o 
3 25 39 3 - 8ol84b 1 149 357397G 663 49 6 GT31 GA 1 5 b 
82590 7 - 301839 1 177 55/7731 602 405 GT51 GA 1 6 '' 6 
325923 - 30184C 1 168 35 7 6991 476 269 GT31 GA 1 7 b 
3 25 53 9 - 801848 1 156 0 5 7 7 13 4 445 268 GT31 GA t 8 b 
5 25 95 2 - 3 318 5 6 1 122 3577930 33 9 253 GTol GA 1 9 0 
5 2 59oo - 30 18/1 1 134 357/217 336 13 7 GT31 GA 1 10 8 
5 25 97 4 - 801384 1 140 3 57666 G 283 132 GT51 GA 1 11 6 
3 2593 6 - 831902 1 131 5 5 7 b54 7 232 3 6 GT31 GA 1 12 6 
5 25 39 6 - 80 1916 1 128 3576547 209 66 GTol GA 1 13 6 
33 3 - 801932 1 128 3576533 191 48 GT31 GA 1 14 b 
33 19 - 801950 1 119 557723 ,8 213 86 GT31 GA 1 15 6 
T a b l e 5 . C o n t i n u e d 
o3 5 1 - 301962 1 125 85 7 7 5 C 7 228 6 8 bT3 1 GA 1 16 b 
53 t J - 3 019 7 7 1 122 55 7 7261 19 4 5 8 or si GA 1 17 6 
33 5 2 - 3c1992 1 116 357 7276 16/ 3 3 G331 GA 1 18 o 
33 o 2 - 3 3 2 0 1C 1 12c o57o922 15 7 1 GT51 GA 1 19 b 
3 3 7 2 - 8 0 2 0 31 1 14o 3 5 7 5 78 5 35- 7 3 GT31 GA 1 2G 5 
3 3 3 8 - 8 020 48 1 180 5 5 7 6 2 7 8 128- 78 GT51 GA 1 21 6 
3 3 3 1 - 80216c 1 180 5 5 7 5 2 7 9 112- 85 GT3 I GA 1 22 6 
8 3 10 0 - 8 0 20 79 1 171 o 5 7 5 63 3 9 7- 9 4 G T5 1 GA 1 2 8 o 
3 3 i l 'J - 8321u5 1 165 o 5 7 3 3 5 0 66- 10 8 CT51 GA 1 24 3 
3 3 12 2 - 8 3 2111 1 171 5 3 7 6 0 41 117- 7 o - G 13 1 GA 1 25 6 
3 i 13 2 - 3 0 2129 1 186 537 6 693 116- 91 GT31 GA 1 26 
. j 8 13 3 - 6J2151 1 x3o 3575371 6 6- 13 3 GT61 GA 1 2 7 > 
3 3 18 7 - 8 i 21 71 1 1 8 J 3577269 25 7 5 8 GT31 GA 1 2 3 
33 13 o - 3 0 219 2 1 183 5 5 7 3 C 2 5 51- 175 GF31 GA 1 2 9 6 
3 3 13 6 - 3 0 2217 1 185 3 5 75393 53- 166 ' G T31 CA 1 5 G b 
8 3 1 5'3 - 3 3 2235 1 18 J 5574821 o - 20 L GT3x GA 1 31 '3 
i ? 13 3 - 80 2250 1 174 5 5 7 5101 9- 1 8 4 GT31 GA 1 5 2 6 
83 1* C - 8 0 22 75 1 177 55 76068 14- 133 GT31 GA 1 53 5 
8 3 145 - 8 0 23 0 0 1 183 557 5196 3 9- 165 G r 51 GA 1 5 4 6 
3 8 io j - 6-1 26?. Q 1 133 3575147 9- 19 5 GT31 GA 1 35 3 
8 3 17 i - 332310 1 185 36 7 526 9 10- 194 uT31 GA 1 36 '> 
8 3 1 J i - 3 3 2 3 0 2 1 i 3 o 55752/5- 16- 22 u oT51 GA 1 37 O 
8 3 2i ) - 3 0 23 0 5 1 185 55/5 451- 3 9- 248 6 75 1 GA 1 3 8 6 
o 3 J > > - 8 J 2J11 x 183 35 75379- 43- 25 c GT31 6 A i_ 5 9 o 
8 3 24 c - 3 0 2 8x1 1 185 85 / 5 4 o c. - 7u- 274 GT81 GA 1 4C 6 
8 3 L7 a - 8 0 2 3 15 1 185 55 7 540 8- 116- 519 GT31 GA 1 4 1 6 
83 2 3 9 - 8,2312 1 x85 5 5 7559o- 119- 32 3 GT51 GA 1 4 2 6 
3 3 29 1 - 4,2325 1 185 5575704- 111- 315 GT31 GA 1 4 5 6 
83 8 0: - dC25 3 7 X 189 8 3 7 5 /0 5- 10 4- 315 GT51 GA 1 44 a 
33 31 1 - 8 0 2 3 3 5 1 193 83 7 5 /0 9- 10 0- 318 GT31 GA 1 45 6 
3 3 81 -i - d.3 23 7 0 1 201 83 7533 7- 7 8- 5K o GT51 GA 1 46 6 
3 8 5o 1 - 3 0 2 3 3 2 1 2 0 4 ., 3 75 30 C- 30- 3C 8 GT31 GA 1 47 6 
3 8 34 2 - 8 02395 1 2C* 35 75 66 4- 12 0- 348 GT31 GA 1 48 
33 P3 8 - 3 u16 o5 1 c3 6 55 7 386 3- 4 7- 312 GI51 GA 1 5 0 
S3 532 - 3313 78 1 253 55/5248- 3 6- 35 8 bT31 GA 1 51 6 
33 566 - 8 3 16 90 1 235 55 7 3o5 7- 3 8- 29- GT31 GA 1 52 6 
3 3 55 5 - 8 018 9 0 1 229 5 5 73496- 5 o- 3G3 GT31 GA 1 53 6 
3 3 53 9 - 3 013 3 7 1 2 13 357355C- 7o- 321 G T 5 1 GA 1 5 4 '3 
33 519 - 801632 1 215 55 / 7636- 117- 36 5 GT51 GA 1 55 o 
o3 53 2 - d u 1 8 3 0 1 20 7 o5777 l l - 12 5- 3 3 6 GT31 GA 1 36 r-, 
83 + 3 4 - 6G 1874 1 201 55 7 / 34 8- 12 6- 545 GT31 GA 1 37 b 
53 40 6 - 3 G 1 8 7 C 1 195 557 7 4 / 1 - 13 7- 35 4 GT31 GA 1 53 
3 3 44 9 - 80 18 7 2 1 136 55 7 7 54 5- 154- 86 2 GF31 GA 1 59 6 
3 3 + 8 u - 3 0 18 79 1 180 5 5 7 7 31 8- 15u- 55 u G T31 GA 1 60 6 
33 4L 2 - 3 018 35 1 174 3577637- 112- 3 0 6 GTii GA 1 61 b 
33 834 - 3 J 1 o 3 9 1 122 55/0812- 18 0- 266 GT51 GA 1 o2 6 
33 3 7 6 - 80 1396 1 115 35 7 926 7- 8 6- 215 GT31 GA 1 63 o 
3 3 35 9 - 3 013 9 8 1 122 357327e- 135- 271 GT31 GA 1 64 o 
33 34 0 - 8u1395 1 146 35 7 7166- 148- 311 GT51 GA 1 65 6 
33 321 - 6 018 9 3 1 14 C 55 7/157- 133- 29 5 GT31 GA 1 66 6 
3 3 8 j 3 - 301690 1 162 3577383- 55- 235 GT31 GA 1 67 b 
33 23 8 - 301892 1 162 3576987- 44- 224 GT31 GA 1 63 6 
33 26/ - 801895 1 152 3577351- 9- 179 GT31 GA 1 69 6 
33 248 - 331900 1 165 3576747- 4- 187 GT81 GA 1 70 -/ 6 
33 234 - 8019U2 1 163 3576872 3 7- 15o GT31 GA 1 71 6 
3 3 22 1 - 801910 1 171 3575472 2 4- 16 6 GT31 GA 1 72 6 
3 3 2C 5 - 801925 1 180 35 7 6093 37- 16 4 GT31 GA 1 7 3 6 
33 19c - 801943 1 180 55 76031 53- 14 7 GT31 GA 1 74 6 
33 13c - 301957 1 174 5376065 49- 145 GT31 GA 1 7 5 o 
33 16 3 - 301971 1 155 55 7 636 3 -•3 8- 135 GT31 GA 1 76 b 
33 155 - SG1982 1 119 5677405 49- 34 GT31 GA 1 77 o 
33 141 - 801995 1 146 357654-2 66- 97 GT31 GA 1 73 6 
33 129 - 80 2C 08 1 152 3576059 5 1 - 119 GT31 GA 1 79 6 
33 115 - 602020 1 146 3575936 4 6- 117 GT31 GA 1 8G 6 
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T a b l e 5 . C o n t i n u e d 
5 5 9 8 - 8020 30 1 12 3 55 7 6 412 56- 8 7 G T31 GA 1 8 1 6 
33 75 - 302C 31 1 14b 55 7 6 3i] 7 3 3- 8C GT31 GA 1 82 6 
5 25 44 1 - u U 15 0 2 1 5 5 3 5 7 7 4 ; 2 833 772 GT52 GA 1 2 6 
5 25 43 2 - 3 3 1516 X 62 55 7 759 7 852 7/4 GT52 GA 1 3 o 
5 2 5 42 4 - 30162 9 1 52 55 77 35 0 836 775 GT52 GA 1 4 6 
5 25 fi 3 8 016 4 2 1 5 3 557 7461 374 615 GT52 GA 1 5 5 
3 2 5 HJ -! - 80 1551 1 33 55 7 761 0 90 5 83 6 b T3 2 GA 1 6 6 
5258 >4 - 3 j 1 6 6 5 1 64 55 7 6b98 8^2 781 G I3c GA 1 7 • > 
3 25 378 - 3 0 15 7 9 1 5 o 5 5 7 6 7 3 4 36 6 8 C v. GT 52 GA 1 8 b 
3 25 35 C - 3316 85 1 b-4 35 7o42 0 83 4 81 3 b T32 GA 1 9 3 
3 2 5 5 3 8 - 3 31591 1 7 c 55755/7 33 6 75/ GT32 GA 1 10 6 
3 25 81 3 - 80 1598 1 85 5574 /9 b 830 73 5 GI32 GA 1 11 b 
8 25 i.j 5 - 83 1602 1 7o 3 5 74379 793 711 GT32 GA 1 Yc b 
5 25,-3 3 - 8 0 16 0 9 1 52 3 3 7 4 6/4 75b 69 8 G T52 GA 1 13 6 
5 2 5 2 7 4 - 801622 1 46 5 57429. 719 66 3 GT52 GA 1 14 
5 2 5 2 5 7 - 6 31631 1 64 55 7 39 52 76 3 692 GT52 GA 1 15 o 
o2 52-+ 1 - 6 016 43 1 38 3b7 27b* 744 64 5 GT5c GA 1 16 b 
3 2 5 22 8 - 8 016 5 3 1 8? 55 7 2 42 1 717 62 2 G T32 GA 1 17 6 
o25212 - 3 01664 1 61 5572522 67 4 oCc G T32 GA 1 1 3 6 
3252;. . - 8 3 1631 1 67 o 5 7 222 o 67 8 6 0 5 G T 5 2 GA 1 19 3 
5 2 6 13 3 - 60 17 02 1 7 o 3 5 7 1961 632 60 J GT38 GA 1 2 0 6 
o 25 17 3 - 301712 1 7 0 53/164 2 65 ^ 5/1 GT32 GA 1 cl 6 
5 2 6 1-3 <_ - 3 01/22 1 u7 3 5 7 0 9o2 606 551 G T3 2 GA 1 22 6 
5 2 6 14 o - 6 :1 7 5 0 1 75 5 5 7 j 5 4 3 6] 3 52 5 GT3 2 GA 1 23 6 
3 25i3 4 - 3 0 1 7 0 7 1 32 366 373 1 57 5 431 GT52 GA 1 24 6 
5 2 5 l l o - 8 :• 1 729 1 35 3 56 9222 54 3 45 5 GT3 2 GA 1 25 b 
3 2 5 3 ;> 7 - 3 0 17 2 0 1 3 8 3 5 6 3 6 7 5 55 1 43 3 G To 2 GA 1 26 o 
3 25^32 - 801724 1 33 5563146 4 39 40 1 GT52 GA 1 27 6 
3 25 JO 7 - 8 0 17 6 3 1 33 556 7263 431 3 3 3 GT52 GA 1 28 b 
3 25356 - DU1704 1 35 5 566829 394 29 6 bT32 GA 1 29 r.i 
3 253+2 - 8 3 1 7 G 0 1 79 3 5 t 6 40 1 351 263 GT52 GA 1 30 b 
c26u24 6 016 91 1 98 35c5o 59 356 24 ? GT32 GA 1 31 6 
3 2 5 3 ^ 5 - 30 16 32 1 116 5 5 6 4 454 319 183 GT32 GA 1 52 6 
3 24 39 J - 30 1676 1 119 556 4041 302 169 GT32 GA 1 35 6 
3 2'* } 3 i - 30i6 7i 1 119 5363439 25 8 12 6 G T52 GA 1 54 O 
5249a5 - 30lo67 1 l o l 55 62 52P 229 85 GT32 GA 1 5 5 6 
3 2 4 94 3 - 8J1659 1 119 5562 535 196 6 3 GT32 GA 1 36 6 
5 2 4 50 o - 6 016 51 1 lo 7 5561766 122 3 GT32 GA 1 57 6 
3 2 U 4 . o - 80 l c+ i 1 e6 5 5 6 149 5 65- 3 3 GT32 GA 1 58 6 
3 24 39 5 - 8016 34 1 5 8 J 5 6 15/7- 15- 76 G T 5 2 GA 1 89 6 
324 37 6 - 8 0 16 2 8 1 67 356 0 564- 45- 118 G T52 GA 1 40 b 
3243a2 - 8 0 16 21 1 52 55 6 0715- 5o- 114 bT32 GA 1 4l 6 
5 24 34 5 - 831621 1 52 556 0197- 3c- 15 5 GT52 GA 1 4 2 b 
324tt2 o - 8 3 16 21 1 52 555 9560- 125- 168 GT32 GA 1 4 3 6 
5 2 4 31 <i - 8,1020 1 49 535 890 4- 1/3- 252 GT32 GA 1 44 6 
52473J - 801618 1 55 5 55 353 0- 185- 24 ? GT52 GA 1 43 b 
3 24 73 2 - 801604 1 55 3^57390- 219- 281 GT52 GA JL 46 6 
5 2 4 769 - 8J1592 1 55 3 55 750 8- 24 0- 30 1 GT3 2 GA 1 47 6 
3 24 76 3 - 3315 73 1 55 365o940- 282- 343 G T32 GA 1 48 6 
5 24 74 4 - 801668 1 61 5 55 5 94 4- 345- 411 GT3 2 GA 1 4 9 6 
3 24 72 7 - 801560 1 125 5 55 372 3- 344- 438 GT32 GA 1 60 b 
3 24 712 - 801349 1 134 3553069- 3 6 1 - 511 GT5 2 GA 1 51 b 
3 24 69 2 - 801531 1 14b 3552741- 529- 492 GT32 GA 1 32 6 
3 24 68 5 - 801613 1 155 5552432- 319- 493 GT52 GA 1 63 &, 
3 24 65 3 - 801513 1 162 3551541- 355- 536 GT32 GA 1 5 4 5 
3 3 25 H - 80 755 1 233 3576731 212- 53 GT32 GA 1 36 b 
35 249 - 30 7 74 1 232 3576626 190- 69 GT52 GA 1 37 6 
33 244 - 80 795 1 226 5576480 163- 89 G T82 GA 1 58 6 
3 3 24 G - 80 815 1 216 35 7 6 584 151- 91 GT3 2 GA 1 59 6 
3 3 23 6 - 8 0 8 32 1 195 5576294 6 1 - 156 GJ3c GA 1 6 0 b 
3 3 25 J - 30 665 1 189 3575613- 17- 22 8 GT32 GA 1 61 6 
8 3 221 - 80 906 1 219 36 7 394C- 7 3- 323 GT32 GA 1 62 6 
33 21 7 - 83 927 1 216 3573507- 12 5- 367 GT52 GA 1 63 6 
3 3 212 - 80 944 1 225 5573C5G- 14 5- 394 GT3 2 GA 1 64 6 
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T a b l e 5 . C o n t i n u e d 
3 3 2 J 8 - 3 0 9 62 1 247 3^7 2 63 6- 97- 8/8 GT32 GA 1 6 3 > 
3 3 19 4 - 8 0 930 1 24 7 3 5 ' 2 32 7- 118- o9 5 GF32 GA 1 66 b 
3 3 16 5 - 3 3 9 98 1 2 44 537 2014- 14o- 415 GT52 GA 1 6 7 b 
33 172 - 3ulG 11 1 258 5 5 7 2 0 a 0 - 14o- 4 o 3 GT32 GA 1 63 6 
3 3 13 6 - 6 0 10 19 1 253 3 6 7 182 5- 14*- 409 GT32 GA 1 t>9 b 
5 3 14 2 - 8 0 10 3 3 1 2 32 86 7 16 99- 15 b- 416 GT3 2 GA 1 70 b 
3 3 12 7 - 3 OIL 45 1 229 55/1321- 165- 418 G T32 GA 1 71 3 
5 3 118 - 6 ii 1 u 5 5 1 226 3 6/19 34- 10 6- 36 7 GT82 GA 1 72 6 
3 3 9 7 - 8U10 65 1 210 o57165*- i o 5 - 5 9 'I GT82 GA 1 75 M 
53 82 - 3 0 1 u 7 7 1 153 35 7 5334- 166- 54 3 GT5 2 GA 1 7 4 6 
35 65 - 8 011.92 1 213 35 71 .12- 15 6- 5 7* GT 32 GA 1 73 6 
35 54 - 8 0 110 7 1 20 1 5 5 7 1 o40- 155- 56 i. GT52 GA 1 76 6 
3 3 42 - 3 0 112 2 1 198 557 1 796- 113- 53 4 GT5c GA 1 77 3 
3 3 2 6 - 80 1132 1 c 13 86 7 196 1- 27- 26 5 GT32 GA 1 78 6 
5 8 2 5 - 8 01142 1 158 357 3288- 63- 259 GT32 GA 1 79 5 
5 3 2 7 - 801164 1 226 55 7 133 9 2- 25 t GT52 GA 1 3 0 6 
53 19 - 8 0 1131 1 226 3571905 14- 28 7 GT52 GA 81 o 
3 3 12 - 8012 39 1 219 55/1959 11- 25 4 Gf52 GA 1 82 3 
83 4 - 6J12 43 1 219 357192 2 18- 22 7 G f 52 GA 1 8 3 6 
3 2 5 9 3 7 - 8 012 6 2 1 219 55 72io 1 45- 199 GT5 2 GA 1 84 3 
5 25 Jo B - 3 0 12 3 1 1 216 55/20 42 42- 19 3 GT32 GA 1 35 6 
;25 333 - 301293 1 2 i 6 5 5 7 210 9 5b- 16 i. b 132 GA 1 86 o 
J 2 5 37 5 - 80 15 09 1 2u7 55 7 227 9 5b- 176 G732 GA 1 87 b 
3 2 5 do 3 - 8 u 1 519 1 177 36 7 3 40 2 9b- 10 7 GT52 GA 1 88 6 
5 25 9* 3 - o u l k O 1 I 36 5 5 7 5 290 131- 7 7 GT3 2 GA 1 33 o 
5 25 33 c - 8 315 41 1 13 5 5 5 7 3 48 2 160- 4 4 G F32 GA 1 9G 3 
5 25 31 3 - 8 0 15 5 2 1 192 55 7 532 6 212- 5 GT3 2 GA 1 91 6 
5 2 5 *o 4 - 80 1562 i. 20 1 55/5722 279 5 4 GF52 GA 1 92 6 
o 25 39 j - 6 0 1 5 72 1 313 5 6 7 5 621 327 o9 U.T32 GA 1 93 6 
5 2 560 2 - o 0 io91 1 21o 35 7 3 47 5 371 15u G F52 GA 1 94 6 
j.2 5 53 J - 0 3 1+11 1 22 6 55 7 4 18 6 433 13 1 GFj-2 GA 1 95 b 
5 23 07 9 - 8', 14 5 2 1 22o 55 7*50 3 43 7 139 G F32 GA 1 96 3 
52587 6 - 8 J14 31 1 21b 55746b 8 45 o 20 8 GT32 GA 1 57 b 
3 25 87 8 - 3 3 14 7 4 1 20 7 55 7 * 397 457 226 GT52 GA 1 98 6 
3 25 65 9 - 3 Q14 3 3 1 198 5 3 7 5 3*2 543 322 GT32 GA 1 3 9 3 
5 25 341 - 3014 96 1 177 35 7 8301 596 4u 0 GF33 GA 1 2 6 
5 25 65 2 - 3ol509 1 125 557 8505 60 0 461 GT35 GA 1 3 6 
5 2531 8 - 30 1517 1 5 3 5 580037 592 52 7 GT33 GA 1 4 6 
5 2 5 8 3 2 - 8 0 15 31 1 61 55 8 0 549 64 8 5 6 o GT33 GA 1 3 0 
3 25 7 )6 - 3C1552 1 67 558 055 C 673 59 8 GT33 GA 1 6 b 
325794 - 801571 1 6 7 3580320 675 60 1 G F53 GA 1 * 7 6 
825791 - 80 1596 1 67 5 530258 671 396 GF58 GA 1 8 a 
3 2570 9 - 3 0 16 2 0 o7 5 53 0 15 1 666 5 9 C GT33 GA 1 9 6 
325 76 7 - 3 J1D42 1 67 8 53 0 0 95 662 53 6 GT33 GA 1 10 o 
8 25 73o - 3 0 16 6 2 1 64 3 5 3 0 0 7 0 646 575 GT33 GA 1 11 6 
5 25 73 8 - 801681 1 64 558 0 014 644 6/2 GT33 GA 1 12 6 
825786 - 301702 1 61 5 5 8 0 3 a 9 642 5 7* GT33 GA 1 13 3 
5 2 5 7 7 * - 301721 1 64 5 56 0 23 0 63 9 618 GT53 GA 1 14 o 
325762 - 3 0 17 3 8 1 o4 3 5 8 j 4b 9 725 65 5 GT53 GA 1 15 6 
32575o - 8 017 5 3 1 64 3530648 748 67 7 GT53 GA 1 16 3 
52574 8 - 801778 1 64 35 3 0 69 0 736 715 GT33 GA 1 17 6 
325737 - 801792 1 64 3 58 110 0 822 75 1 GT33 GA 1 18 o 
325732 - 831809 1 64 353 150 1 349 778 GT33 GA 1 19 6 
325719 - 801328 1 • 64 35 61416 879 3o7 GT33 GA 1 20 '/ 6 
325712 - 801647 1 6 7 3581546 9lo 35 b GT3 3 GA 1 2 1 6 
32b7o4 - 3018 57 1 61 3531683 916 84 3 GF33 GA 1 22 3 
3 2 5 o 3 5 - 301878 1 61 3 58 1 72 7 933 3o5 GT33 GA 1 23 6 
8 2568 8 - 801687 1 64 5561750 952 381 G i 3 3 GA 1 24 6 
32566 J - 8 U 19 0 4 1 73 3 58133 7 1C02 921 GT3 3 GA 1 25 6 
325o72 - 301927 1 85 35319*4 1061 966 GT33 GA 1 26 6 
32665 3 - 301949 1 88 35 3 202 G 1 084 985 GT33 GA 1 27 b 
3 25 oo 3 - 8(31962 1 94 5 5 3 1 72 C 1030 97 4 GT33 GA 1 28 5 
325661 - 801985 1 94 35 6 1639 1074 969 GT3 3 GA 1 29 b 
32565o - 801997 1 94 3582008 1118 1013 GF33 GA 1 30 6 
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T a b l e 5 . C o n t i n u e d 
3 25 o5 1 - 8 0 2 C 1 3 1 91 558 243 7 1158 105 6 G T3 5 GA 1 51 • > 
5 2 5 o 4 J - 3 • j 2 o 3 2 1 8rf 5 5 j 2 75 8 113 8 10 6 9 GT5 5 GA 1 52 o 
3 2l3 6'* 1 - 3 3 2 0 51 1 8 3 o5 8 26d 1 119 8 110 .-. oT5 3 GA 1 5 5 u 
5 25o2 4 - 8020 71 1 35 5 5 3 5 3 1 9 1 25 5 1 14 o b T 3 5 GA 1 3 4 6 
325621 - 8 J 2 0 9 0 1 3 2 55 8 5 39 3 123 7 114 5 GT33 GA 1 6 
525ol2 - 2, 0 2 111 X 8c 3 3 3 3 2 3 3 1265 1171 G T55 GA 1 5 6 o 
0 2 5 6 J 3 - 8 0 213 2 1 32 85 3 5 23 8 12/4 118c GT5 3 GA 1 5/ 6 
52560 2 - 8 0 2152 1 82 5 6 3 3 41 6 1295 12a 3 G T55 GA 1 53 6 
5 2 5 o9 6 - 8 0 2 17 0 1 8 2 56 3 323 4 1 23 / 119 6 GT5 3 GA 1 39 6 
3 2 5 3 3 1 - 302132 1 8^ 5 6 6 5 15 8 123c 119. GT5 3 GA 1 40 o 
3 25 53 4 - 8 0 2 2 0 8 1 76 35 3 3 3 04 129 0 1 20 5 Gl 53 GA L 4 1 '3 
523578 - 30 22 2 8 1 7 3 3 53 3231 1505 ±217 GT3 3 GA 1 4 2 a 
3 2 5 5 7 u - 3 0 2 2 51 1 3 2 3 53 3 25 0 1 322 1 28 1 GT3 3 GA 1 4 3 a 
o 2 5 5 o 7 - 3u22 72 1 36 5 5 3 3 211 1 34 1 1248 GT 35 GA 1 4 4 u 
3 2 5 36 4 - 8^2291 1 91 5 5 « 3 0 1 7 1336 12 54 GT55 GA 1 4 5 j 
5 25-;-:> 5 - 8 0 2317 1 86 5 582357 1519 122G GT3 5 GA 1 46 6 
8 25 5o2 - 30 2 351 1 94 3 58 2 733 152 4 1219 GT38 GA 1 4 7 6 
3 3 593 - 30 7 36 1 271 5578555 3o- 2bt GT54 GA 1 13 3 
o 3 37 7 - 30 562 1 204 35 7 7041- 2 9- 23 7 GT34 GA 1 14 o 
3 3 2 a 0 - 30 7 17 1 247 5576576 216- 59 GT54 GA 1 15 6 
5 3 7<; 4 - 8 0 14 7 2 J. 241 55 3 0 632- 2 9- 296 GT34 GA 1 2 6 
3 3 7 4 1 - 30 13 92 1 213 5 5 8 1 G 4 o -10 1- 339 GT3 4 GA 1 3 6 
5 3 74 o - 3 0 15 5 0 1 223 3 5 8 l l o 0 - 68- 516 G 154 GA 1 4 o 
3 3 6 7 u - 6 010 9 7 1 18 4 ^3 6 0 75 8- 115- 526 GT5 4 GA 1 5 6 
5 5 oi , - •} u 1 1 5 0 1 2 11 o57 9 65 5- 1J<*- 35 9 G T $4 GA 1 b 6 
5 3 ool - 8 J1 u 1 2 1 2 U 4 5 5 7 J73o- 146- 373 GT 54 GA 1 / 6 
5 3 07 7 - 3 0 94 3 1 210 56/947 6- 179- 414 GT3 4 GA 1 6 'i 
3 5 5 5 -J - 8 J Job 1 251 5 5 7 3 34 4- 151- 43 u GT34 GA 1 9 o 
5 3 7.7 - Jo 9 12 i. 216 55/9 718- 131- 45 5 GT3 4 GA 1 10 6 
o3 71 - 80 o36 1 247 5 5 79091- 15 8- 454 G T5 4 GA 1 11 6 
3d >j i - 8 0 7 71 1 2b8 55 7 653 i - 5 3- 552 GT34 GA 1 12 o 
3 5 19 7 - 3 0 9 3 0 1 155 3 6 72 45 7- 39 3- 566 GT54 GA 1 16 t> 
5 5 31 3 - 60 955 1 2b8 35/4234- 54- 534 GT3 4 GA 1 17 6 
3 3 45 7 - 8u 92 0 1 2 74 53 7 544 5- 32- 388 G T34 GA 1 18 o 
5 3 54 o - 8 J o97 1 25o 567 715 5- 1.-.9- 56 tt G T 3 4 GA 1 19 3 
5 3 62 4 - 80 966 X 213 3579121- 15 2- 57 u GT5 4 GA 1 20 O 
3 5 62 7 - 6 0 16 4 6 1 195 5579 999- 10 5- 52 5 GT3 4 GA 1 21 6 
5 3 5^b - 30lo 82 1 210 55/84o9- 10 6- 34 u G T3 4 GA 1 22 6 
5 5 H J J - 8 0 10 85 1 223 55 77 19b- 125- 3/5 GT3 4 GA 1 25 6 
3 5 48 5 - 8 0 1119 1 229 5575368- 220- 475 GT5 4 GA 1 2 4 o 
3 3 44 c - 80 1155 1 207 5 57605 8- 209- 44 1 GT54 GA 1 25 6 
3 3 39 0 - 3 0 10 3 5 1 213 5 5 to 22 8- 20o- 438 GT5 4 GA 1 26 6 
35 55 7 - 30 lu04 1 262 5 5 / 5 / 6 5 - 12 4- 416 GT34 GA 1 27 6 
8 5 54 5 - 60 967 1 252 55 7 7/35- 102- 360 GT34 GA 1 28 6 
3 3 55 7 - 3 0 113 2 1 171 5578760- 20 8- 599 GT34 GA 1 29 3 
3 3 5 3 2 - 8 U 1322 1 139 36/3237- 165- 3/5 GT34 GA 1 30 6 
33 42 5 - 3u1224 1 13C 53 7/744- 100- 30 1 GT3 4 GA 1 31 6 
3 5 53 6 - 30 1159 1 229 5 5 7 4 25 0- 179- 43 4 GT34 GA 1 52 b 
3 3 23 7 - 8011C7 1 223 5 5 7364o- 189- 45 7 GT5 4 GA 1 33 6 
33 20 4 - 801132 1 232 5572015- 21 D- 468 GT3 4 GA 1 3 4 6 
3 3 27 1 - 301179 1 219 357370 0- 171- 416 G T3 4 GA 1 35 b 
3 3 35 2 - 8 0 12 6 7 1 21o 35 75138- 15 9- 3 74 GT34 GA 1 36 6 
3 3 42 5 - 8ul394 1 174 3577165- 177- 371 GT34 GA 1 37 o 
33 472 - 301396 1 183 357/458- 186- 390 GT3 4 GA 1 38 6 
3 3 43 9 - 801487 1 162 55 /7541- 19b- 37b GT34 GA 1 39 '' 6 
33 584 - 8C1474 1 171 55 7 644 4- 202- 393 GT5 4 GA 1 40 6 
53 21 4 - 801424 1 186 5573886- 177- 385 GT54 GA 1 41 6 
33 71 - 301428 1 198 5575306- 2- 223 GT35 GA 1 2 o 
3 3 112 - 3 013 2 7 1 219 35/2471- 75- 32o G T55 GA 1 3 6 
3 3 9 2 - 801232 1 229 3 5 71933- 74- 329 G T3 5 GA 1 4 6 
53 112 - 801136 1 238 557 1461- 120- 365 GT35 GA 1 5 6 
3 3 17 8 - 801244 1 213 3 5 7 4 7 9 8 48- 19u GT35 GA 1 6 6 
33 13 - 801035 1 250 5b7 3d77 288 9 GT35 GA 1 7 6 
33 111 - 80 916 1 250 357 180 0- 47- 326 GT35 GA 1 8 6 
Tab le 5 . C o n t i n u e d 
35 62 3 0 794 1 174 55 7 o98 0- 29 7- 4 9 1 G F5 3 GA 1 9 3 
6 6 o4 8 - 3C 653 1 2 71 5 3 7 95 35 54- 2*3 GT5 3 G A 1 if. 6 
6 6 •) 8 6 - 8 0 604 1 25o 53 7 909 2 3 9- 24 3 G T 3 3 GA 1 1 1 6 
5 6 52 6 - 30 343 1 2 23 85 79 2J 1 3 9- 210 Lr r 5 3 GA 1 12 6 
53 399 - 8 0 6 37 1 2 53 35 7 354 5 45" 25 1 G13 3 GA 1 15 o 
3 3 57 1 - 30 5 7 6 1 157 35 8 15 /1 - 7 0- 22 5 G f3 5 GA 1 14 3 
3 5 31 o - 3 3 5*3 1 131 89 3 172 4 8 6- 12 ii GF 35 GA 1 15 6 
3 3 4 , 7 - 3 0 250 1 94 5 3 8 5 b 7 1 215 10 7 3 F5 3 GA 1 16 6 
35 4-15 - 8 0 2u5 1 101 3 5 3 2 u 3 3 10 4 - 3 GT3 5 GA i i 7 6 
3 5 3 3 2 - 80 13 7 1 104 55 3 3 73 8 9 4- 22 G T3 5 GA 1 13 b 
3 5 63 5 - 3 0 177 1 70 J3 83 615- 157- 216 G T 35 GA 1 19 6 
5 3 72 1 - 3 0 172 1 7 0 353 462 : - 15 3- 2o6 G 1 3 5 GA 1 2 0 3 
3 3 71 7 - 8 0 25 1 0 4 3 66 592 7- 135- 172 G T35 GA 1 21 b 
3 3 49 1 - 80 3 1 5o 3 3 3 4 39b 6 < 2 5 G T .5 5 GA 1 22 b 
3 3 2 4 5 - 3 J 66 1 7o 5 5 7 3 84 0- 6 3 - 14 6 G F5 p GA 1 25 6 
5 3 13 5 - 3 0 291 1 10 4 5 3 7 3 31 3- 4 0 9 - 52 5 G F5 3 GA 1 24 6 
3 3 33 7 - 60 436 1 145 35 7/44 3- 14 9- 009 G Y5 5 GA 1 25 o 
5 3 4l 1 - 6 0 5 05 1 140 357 943G- .5 0 - 136 GT35 GA 1 26 3 
3 3 26 3 - 80 537 1 l i b 5 6/692 5- 16: - 289 3 f3 5 GA 1 2 7 b 
3 5 5 7 2 - 80 648 1 229 o6/6215- 5 L- 285 GT55 GA 1 28 6 
3 3 54 i - 3 0 737 ^ 2.7 -6 7 7 42 6 19 0- 8 5 G F3 5 GA 1 29 6 
5 3 17 7 - 80 o77 1 174 5 6 / 3 5o 7- 1 b - 21 u G T 5 6 GA 1 3 0 o 
3 3 lu 3 - 30 7 37 1 150 55/25Jc- 25 2- 429 G T 3 5 GA 1 31 u 
O 3 3 3 - 8 b 658 i 11c 3 6 7 0 929- 4 3 5- 614 G f3 5 GA 32 6 
3 3 2 9 - 30 627 1 91 35 7 n 4 5 fj- 56 J.- 66 5 G F8 5 GA 1 3 5 o 
3 3 12 o - 3 J 5 82 1 146 56 3 1 35 9 62 6 46 2 GT3 5 GA 1 34 6 
5 3 2 „ 3 - 3 0 5 4b 1 13 1 55 7434 2- 2 4 5- 36 9 GT35 GA 1 35 6 
5 25o3 3 - 30 40 1 1 3 8 55 6 7 75 2- 29 5- 39o u T3 6 GA 1 2 6 
5 25o2 5 - 83 496 1 4 0 5569508- 24 6- 29 o GT3o GA 1 3 6 
3 2 5 3 7 4 - 3 0 457 1 98 5 36 80/4- 15 4- 262 G 78 6 GA 1 4 6 
3 25.3 9 - 3 0 4 08 1 91 5 56 7 96 2- 67- lo 3 "3 3 GA 1 5 6 
3 25 44 5 - 80 4 31 1 116 5 5 6 7 43 7 2 1 - lo 8 G Tj 6 GA 1 6 3 
3 25 33 7 - 6 0 595 1 i l l 55 6 7 765 15u 2 GT36 GA 1 7 6 
3 25 53 2 - 3o 533 1 118 556 7141 6 3- 65 G T56 GA 1 8 6 
32545 I - 8o 528 1 154 8566612- 1 8- lb6 G T56 GA 1 9 5 
3 2 5 513 - 80 346 1 151 5 5 6 6 6 7 3- 11 6- 261 GT56 GA 1 1 0 6 
3 2 5 3 3 o - 80 3 11 1 116 5 3 6 694 2- 154- 283 G F5b GA 1 11 b 
5 25 43 ! - 6 .J c57 1 110 5 56663 8- 105- 22 t GT56 GA 1 12 6 
5 2 5 4 j 2 - 8u 1 86 1 151 5565956- 2 o- 172 GT56 GA 1 13 6 
3 2 5 *!] 5 - 60 11 1 14o o564>,99- 148- 3 0 4 GT56 GA 1 14 b 
3 2 5 4 3 4 - 80 1 1 55 536 7005- 248- 51 ; GT5 6 GA 1 15 6 
3Z5554 - 30 95 1 104 53 6 6477- 24 G- 355 GF35 GA 1 16 6 
3 25 76 2 - 8 0 199 1 50 3568016- 62 4- 63 b G F3 6 GA 1 17 6 
325566 - 8 0 156 1 110 5 36628 0- 2 3 4- 40 7 G F36 GA 1 18 b 
5 25 79 8 - 80 151 1 94 35c5975- 63 0- 78 5 GT36 GA 1 19 b 
325 73 0 - 8C 99 1 94 J566595- 52 5- 63b GT36 GA 1 20 6 
3 25 6o 3 - 80 67 1 94 3 56 6 35 2- 416- 521 o r^6 GA 1 21 6 
5 2 5 o0 2 - 60 31 1 64 3567170- 38 b- 45 7 GT36 GA 1 22 6 
3 25 55 9 - 60 12 1 34 3568174- 32 1- 853 G736 GA 1 25 o 
325332 - 80 76 1 98 3 36 628 4- 756- 86 4 GT56 GA 1 2 4 3 
325921 - 60 63 1 1C1 566 6 35 0- 7 44- 357 GT36 GA 1 25 6 
3 25 93 6 - 80 85 1 98 3567332- 74 7- 855 GT56 GA 1 26 6 
3 25 93 5 - 80 170 1 98 3566318- 774- 883 GT3 6 GA 1 2 7 6 
325 37 3 - SO 321 1 55 3668034- 841- 902 GF36 GA 1 28 D 
3 25 99 2 - 30 638 1 140 356 963 0- 434- 591 GT36 GA l 29 6 
32535 1 - 30 5 76 1 33 5569585 2 8- 70 GT3 7 GA 1 2 6 
325192 - 60 84 1 82 5565290- 156- 243 ^\37 GA 1 3 6 
325072 - 80 196 1 24 5561263- 375- 40 0 GT37 GA 1 4 6 
325 Job - 30 9V 1 34 566 0193- 445- 48 u GT37 GA 1 5 6 
325215 - 80 221 1 37 5565303- 77- 118 GT3 7 GA 1 6 6 
324 87 0 - 80 11 1 67 5552297- 861- 93 6 GT37 GA 1 7 6 
32490 4 - 80 70 1 18 5554352- 355- 375 GT3 7 GA 1 8 b 
324325 - 80 230 1 61 5552552- 796- 86 8 GT37 GA 1 9 b 
3 24 93 5 - 80 126 1 43 5555114- 744- 791 GT3 7 GA 1 10 6 
84 
T a b l e 5 . C o n t i n u e d 
52437 / - 80 295 1 50 5 55 5 86 3- 67 7- 711 GT3 7 GA 1 l 1 6 
3 24 39 4 - 80 2U6 1 30 355 850 U- 544- 5 78 GT3 7 GA 1 12 6 
3 2497 o - 80 331 1 30 o55 365 8- 47 / - 511 GT37 GA 1 13 D 
32507 1 - oC 2 80 1 24 5 5e 2 0 2 4- 296- 325 GT5 7 GA 1 14 6 
5 25 05 5 - 30 323 1 49 556 0 645- 3 0 9- 365 GT37 GA 1 15 1 
3 2 4 99 5 - 3 0 42 3 1 40 556 0 14 c- •L S -r —' 37 S GT3 7 GA 1 16 o 
8 24 94 4 - 3 0 5 09 1 4 3 5 5 5 9u5 7- 3o2- 41 J GT57 GA 1 17 6 
5 24 58 4 - 8 0 4 5 4 1 37 5 66 6 75 2- 55 1- 57 2 GT3 7 GA i 18 'j 
8 24 33 7 - 8 0 6 0 4 1 4o 5 5 6 3 3 3 6- 511- 355 G T57 GA 1 19 D 
8 2 4 74 6 - 80 53 1 45 55 5 0 03 6- 993- 104 i GT5 7 GA 1 2 0 ' j 
524 742 - 80 106 1 46 3 56 0 554- 927- 97 3 G 13 7 GA 1 21 6 
52467b - 3 3 12 0 1 2 7 55 4 90 56- 1 0 44- 10/5 GT3/ GA 1 22 b 
3 24 61C - 8U 12 1 30 35473J9- 1 063- 11C 2 615/ GA 1 25 o 
"5 24 71 6 - 8 0 21 1 1 46 5549545- 992- 104o G T5 / GA 1 24 b 
324o7 7 - 80 2 71 1 30 5549911- 94 3- 935 G T3 Z GA 1 25 b 
3 2430 7 - 3 0 5 55 1 21 5554156- 732- 76 6 G F57 GA 1 26 b 
3 2 4 35 1 - 80 51 7 1 21 3 55 6 32 6- 674- 5 9 7 GT3 7 GA 1 27 b 
5 24 75 3 - 3 3 651 1 15 5554297- 661- 6/8 GT87 GA 1 28 6 
3 2 4 60 8 - 3 0 b5 3 1 27 5 5 52 063- 73 0- 76 1 GT37 GA 1 2 9 b 
5 2 4 5 6 1 - 3 0 64 0 1 37 35 49146- 34 8- ay 5 G T3 7 GA 1 50 o 
5 2 4 510 - 3u 696 1 82 5 54 7794- 772- 86 4 uT57 GA 1 51 6 
3 24?o 5 - o 0 712 1 52 3 54 747 9- 8 9 1 - 94 9 GT 37 GA 1 52 6 
3 24oOc - 3 0 7 09 1 40 555 0 45 5- 7 71- 81 c GT57 GA 1 53 o 
3 24 651 - 3 0 5 3 6 1 34 o5512o7- 76 3- 80 6 G T 37 GA 1 3 4 6 
324b3 J - 30 4 39 1 3u 5 6 4 9/24- 875- 90 5 GT57 GA 1 5 5 b 
3 24 66 4 - 8 0 3 4 7 1 16 554 82u 9- 100c- 1028 Gf37 GA 1 36 6 
3 2 4 615 - 8 3 c 74 1 24 5 64 6 53 G- 10 79- 11 j 7 G T57 GA 1 57 6 
3 24 51 „ - 3 0 17 3 1 15 5 5 4 / 1 3 1 - 1046- 1U6~ oT3 7 GA 1 38 ;j 
52451o - 3 0 8 4 1 30 5 5 4 /147- 1 0 0 5- 1059 G T37 GA 1 39 6 
8245^6 - 30 45 0 1 <".4 3 54 8 2o9- 965- 99 2 GT5 7 GA 1 4 0 6 
5 2 4 5 J J - 8 0 667 1 34 554 9919- 832- a o 6 :,T 3 7 GA 1 41 b 
3 2 5 0 5 4 - 8 0 '.5 o 1 49 55 62 65 6- 134- 18o GT3 3 GA 1 2 rj 
3 24 .>/ 3 - 3 0 7 3 0 1 34 555 828 2- 37 9- 41 o GT3 3 GA 1 3 6 
3 2 4 345 - 3 - 7 9 0 1 27 5 65 706 7- 47 4- 3o 4 GT3 8 GA 1 4 6 
8 24 34 2 - 30 351 I 34 566 0369- 206- 2 44 GT38 GA 1 5 6 
3 24 38 2 - 8 0 10 19 1 54 5 55 95/6- 21o- 251 GT5 3 GA 1 6 b 
32486 7 - 8 3 115 7 1 34 555 990 9- 200- 25 7 GT38 GA 1 7 6 
32502o - 3 3 12 3 0 1 32 3565 312 038 24t G T3 8 GA 1 8 6 
5 25 10 4 - 8J1240 1 3u 5 5c 944 9 421 56 7 GT38 GA 1 9 b 
3 25lo 0 - do1215 1 24 55 7 105 / 486 46 9 G T3 3 GA 1 10 6 
3 25 05 3 - 801147 1 5 5 556 7525 376 315 GT58 GA 1 11 6 
o25u2 1 - 30 10 71 1 30 556 6591 22 8 194 G T 3 8 GA 1 12 6 
3 2 5 0 4 1 - 3012 17 1 3 4 5 5 6/557 32 5 288 GT33 GA 1 13 3 
324613 - 80 877 1 85 5549755- 710- 8u 6 GT38 GA 1 14 6 
5 24562 - 30 846 1 34 5 549 421- 631- 869 GT38 GA 1 15 b 
3 24 65 5 - 60 8 11 1 4b 5 56 168 /-• 692- 74 8 GT38 GA 1 16 6 
3 24 69 6 - 83 851 1 52 555250 o- 652- 710 GT3 8 GA 1 17 6 
3 24 68 0 - 8 3 1C 0 0 1 18 5 55 5 31 5- 650- 6/ 1 G T33 GA 1 18 b 
324o6 1 - 30 1108 1 37 5 55 556 6- 59-;- 63 1 GT38 GA 1 19 b 
3 24 69 5 - 801213 1 46 5565/72- 54 2- 59 3 GT38 GA 1 20 6 
52463 7 - 801517 1 116 5552542- 43 6- 565 G T3 8 GA 1 21 6 
3 24 66 8 - 801470 1 119 555 1/81- 477- 610 GT33 GA 1 22 6 
5 24 65 5 - 801487 1 125 3551335- 48 0- 619 OT38 GA 1 23 b 
324513 - 801442 1 88 3547497- 794- 893 GT38 GA 1 24 6 
32453 3 - 301440 1 116 3549295- 619- 746 GT3 3 GA 1 25 6 
324515 - 801300 1 79 3548076- 761- 84 9 G T33 GA 1 26 6 
3 24 65 2 - 801235 1 76 555 1312- 606- 691 GT38 GA 1 27 6 
3 24 59 9 - 301338 1 104 3549978- 610- 72 5 GT38 GA 1 28 •3 
52472 0 - 801493 1 125 355 345 0- 359- 499 GT3 6 GA 1 29 6 
52471 o - 801590 1 110 35536G 0- 539- 511 GT33 GA 1 30 6 
325075 - 801306 1 37 3 5 6 8 / 3 G 412 371 GT53 GA 1 31 b 
325066 - 801486 1 122 556b35l 495 359 GT33 GA 1 32 6 
5 25 08 2 - 801417 1 116 3567575 527 398 GT3 9 GA 1 2 6 
32490 8 - 801500 1 128 3561173 163 20 GT3 9 GA 1 3 6 
85 
T a b l e 5 . C o n t i n u e d 
3 24 94 2 - 3 0 141b L 131 5661913 2 0 0 5 5 G T > 3 GA 1 4 b 
3 2 4 92 7 - 8013G6 1 128 5 5 6 1214 14o- 2 G [8 9 GA 1 6 3 
5 2 5 7o 7 - 3 0 12 5 6 1 119 3576211 46 1 52 9 G T3 9 GA 1 6 6 
525o3 3 - 3 0 10 2 4 1 67 36/325 0 121 4 6 G M9 GA 1 7 6 
32581L - 801014 1 82 55 74452 112 21 G r5 9 GA I 8 6 
3 25 39 5 - 30 10 57 14b 35 7 3 5 7 3 107- 5o G 189 GA 1 9 3 
3256^2 - 3 0 1113 1 101 5 5 75243 15o 3 3 GT3 9 GA 1 10 3 
52597 1 - 3 010 2 2 1 210 8571343- 22- 26 7 GT39 GA 1 11 6 
5 2 5 92 1 - 80 945 1 67 557 3459- 183- 260 GT59 GA 1 12 6 
3 2589 j - 8 0 8 5 5 1 192 566949 7- 16 5- 5/c L.T59 GA 1 15 D 
82587 J - 3 3 3 72 1 116 5 5 / 163 7- 142- 271 GT3 9 GA 1 14 b 
3 25 35 6 - 8 0 8 46 1 85 5 5 7 1669- 191 - 26 6 G T39 GA 1 15 6 
3 25 37 6 - 80 781 1 155 5 5 6929 3- 26 5- 439 GT3 9 GA 1 16 3 
325 795 - 30 898 1 61 55/2717- 10 6- 178 GT39 GA 1 17 b 
3 25 75 1 - 80 861 1 49 55 72/69- 77- 13 2 GT3 9 GA 1 18 3 
3 23 77 4 - 80 6 10 1 38 85 /0911- 172- 271 GT3 3 GA 1 19 b 
8 2 5 7 8 0 - 80 7 66 1 8 5 56/1466- 2 5- 12 u G T 3 9 GA < 
X 
20 o 
3 26 75 5 - 801128 1 24 8576215 21 4 187 GT5 3 GA 1 21 b 
3 25 87 3 - t> 0 15 9 7 1 131 3573916 11 7- 2 9 G 15 ) GA 1 23 c 
3 2447 i - 3 0 6 5 9 1 73 55 4 6014- 92 5- 1010 GT4 0 GA 1 2 6 
324533 - 80 654 1 7 3 3543 710- 1 G4 9- 113 1 G 14 0 GA 1 3 6 
5 24 35 o - 30 592 1 70 55 4 2 75C- 110 7- 1138 G T4 0 GA 1 4 6 
3 2 4 318 - 3 0 6 84 1 58 35 4 2 22 1- 1145- 12G i G F4 0 GA 1 5 b 
5 24 29 4 - 3 0 7 4 0 1 67 3 5 4188 8- 1115- 1 19 C G T4 0 GA 1 6 o 
3 2>i5d t - 3 3 4 9 2 1 7u 554 1 8o5- 1145- 122 7 GF4 ] GA 1 7 6 
52427 L - 30 374 1 4 3 534 1 706- 11/7- 122 5 GT4o GA 1 3 6 
3 2 4 21L - 3 0 66 2 1 7o 5 5 4 0 0 0 7-116 2- 124 7 Gl 40 GA 1 9 6 
524205 - 80 744 1 76 3540 734- 1 3 75- 1158 GT4b GA 1 10 6 
324258 - 3 0 415 1 21 3641367- 120 2- 1226 GT4G GA 1 11 6 
3 24 ID 6 - 3 0 4 31 1 7L 5 5 4 0 13 1-1 095- 1171 G T40 GA 1 12 3 
524 113 - 80 49? 1 55 3340259- 1 o78- 1134 oT4Q GA 1 13 6 
5 24 u 7 o - 80 568 1 49 353970 0- 1095- 1147 G14 0 GA 1 14 6 
3 2 4 02 6 - 3 0 6 74 1 52 8559414- 1 G 4 3 -110 1 GT4 0 GA 1 15 b 
5 23 99 1 - b0 749 1 52 3589620- 97 5- 108 8 G F4 0 GA 1 16 b 
3240 3c - 8 u 5 7 0 1 53 35 4 0 214- 10 4 4- 110 6 GT4 0 GA 1 17 6 
3 2 4 9 4 9 - 8 0 3 u 0 1 46 3 5 4 0 G 6 0 -1029- 1 08 0 C T4G GA 1 13 b 
5 2 3 38 3 - 80 368 1 21 3639709- 1052- 10 7c GF40 GA i 19 6 
5 25 J2 4 - 8 0 3 79 1 4 8 5653485- 1 0 2 3- lo 7c GT40 GA 1 2G 6 
32 3 93 a - 3 0 2 4 6 1 4 0 553 8539- 1 L46- 109o GT40 GA 1 21 6 
5 25 3-J3 - 8 0 4 75 1 27 533 905 2- 10 5 5- 108c GP+C GA 1 22 b 
5 2594 3 - 8 0 5 4 9 1 40 5 53 8 93 1- 1019- 1063 GT40 GA 1 23 6 
323335 - 80 5 73 1 37 55 3 799 7 - 972- 1012 GT4 0 GA 1 24 b 
5 25 90 2 - 3 0 5 92 1 37 55 3 8 7o5- 986- 1027 G T4 b GA 1 25 3 
323911 - 8 0 6 53 1 37 5 55 910 5- 965- 100 6 GT4C GA 1 2b 6 
5 23 37 3 - 80 735 1 37 5539267- 90 l - 942 GT4 0 GA 1 27 o 
5 23lid 3 - 30 735 1 40 3 558 325- 37 0- 914 G T4 0 GA 1 28 5 
3 24 06 9 - 3 0 2 0 3 1 46 36 4 0 766- 98o- 103 7 GT4 0 GA 1 29 5 
3 2412 4 - 60 119 1 46 354 2 03 8- 934- 985 GT40 GA 1 30 6 
32423 7 - 3 0 90 1 67 5542480- 93 7- 1012 GT40 GA 1 31 b 
324325 - 30 56 1 18 3 54 4314- 1015- 103 5 GT40 GA 1 32 6 
3 24 23 9 - 30 117 1 21 5544042- 1054- 1058 GT4 0 GA 1 5 3 6 
3 24 27 9 - 80 208 1 34 3642 755- 1111- 114 9 G 14 0 GA 1 34 3 
324253 - 80 265 1 40 534 1690- 117G- 1215 GT40 GA 1 35 6 
324245 - 30 336 1 30 5541476- 1202- 1236 GT + 0 GA 1 3 6 b 
324359 - 80 143 1 49 35 41951- 1254- 130 6 G r 4 o GA 1 3 7 6 
3 24 40 6 - 80 190 1 49 5544523- 1061- 1113 G T4 3 GA 1 38 6 
3 2 4 4 3 9 - 80 2 01 1 49 564 6 20 9- 1CQ6- 106C GT4J GA t 39 6 
32446 u - 80 231 1 7G 3544 798- 1041- 112 C GT4 0 GA 1 40 6 
3 2 4 42 6 - 8 0 2 94 1 64 55 4 5 33 n- 1106- 117 7 GT4G GA 1 41 b 
324336 - 80 572 1 85 36 4 3 04 6- 1C69- l l o 4 GT4 0 GA 1 42 6 
3 24 34 9 - 80 447 1 79 8542434- 1G93- 1136 GT4 0 GA 1 43 6 
325132 - 30 118 1 107 356 0469- 23 1- 40 0 GT42 GA 1 3 6 
325123 - 80 68 1 34 3362196- 321- 359 GT42 GA 1 4 6 
33 17 - 301C33 i 250 357 3^37 286 7 GT4 2 GA 1 5 b 
86 
Tab le 5 . C o n t i n u e d 
35 177 - 801244 1 213 5 5 7 2 63 2 - 167- 40 5 G r 4 2 GA 1 b 6 
3 i 42 3 - 631225 1 18 0 55 7 6815- 211- 4 1 1 GT42 GA 1 7 6 
2 25 97 7 - 3 0 13 69 1 223 5 5 7 2 55 4 107- 141 G T42 GA i 6 b 
8 2 5 3 59 - 801424 1 168 35 /45b5 190 3 G T4 2 GA 1 9 6 
325975 - 3014 85 1 216 5 6 7 5 55 0 192- 49 GT4 2 GA 1 IC 6 
3 24 403 - 3 0 5 0 4 1 55 5 5 4 6 617- 91 1 - 9/2 GF42 GA 1 12 b 
3 2 4 4 7 0 - 3 0 7 5 4 1 54 35 47 28 0- 92b- 9b5 G l"4<i GA 1 1 3 b 
5 24 .2 9 - 8 i] 8 8 4 1 46 56 4 6216- 95 2- 93 5 GF4 2 GA 1 14 6 
5 24 4G 2 - 8 0 95 7 1 52 36 4 644 7- 954- 1012 GT42 GA 1 15 6 
5 2 4 534 - 3 0 92 5 1 49 3 54 435 5- 1012- 1066 GT42 GA 1 16 6 
5 2434 6 - 3 0 8 15 1 64 56 4 3 53 4- 1 029- 1 10 C G T42 GA 1 17 3 
5 24 511 - 80 752 1 4 6 5 6 4 2 4 3 / - 1144- 119 6 GTkc GA 1 18 O 
324 loo - 80 8 1 0 1 24 5 64155 0- 1 096- 112 3 G T4 2 GA 1 19 3 
5 2412 6 - 8 0 9 0 5 1 7b 364 0 83 4- 95 5- 1 04 i GT42 GA 1 20 6 
5 2 4 11 o - 8 0 10 0 2 1 55 354 115 5- 983- 1044 GT4 2 GA 1 21 6 
3 2 4 J 8 2 - JO 9 79 i 7 9 554 021C- 95 b- 104 4 GT42 GA 1 22 6 
5 25 38 9 - 8 0 9 2 2 1 34 565 9 53 4- 1 032- 1 0 7 C G T4 2 GA 1 25 6 
3 2 3 i5 9 - 30 874 1 54 3 5 39294- 1021- 1058 GT42 GA 1 24 6 
5 24ol 1 - 8 3 1116 1 62 35 5 3/36- 991- 108 5 GT42 GA 1 25 b 
5 2 2 9 3b - 3 0 1 o 2 2 1 52 555 92/C- 1017- 1 076 GT42 GA 1 26 3 
5 24 4/5 - 3 0 1431 1 l h 5546096- 80 7- 950 6T45 GA 1 2 6 
3 24 40 6 - 8 014 49 1 94 3 54 418 7- 953- 1055 G F4 5 GA 1 3 6 
5 2h 55 5 - 83 14 79 1 4 9 5 54 2 89 9- 1 124- 1178 6f4 5 GA 1 4 6 
3 24 30 3 - 8 0 14 2 7 1 27 5 54 2 33 6- 115o- 113G G F43 GA 1 3 b 
5 242o^ - 301444 1 13 55 4 2316- 1179- 119 5 GT48 GA 1 6 6 
3 2 4 21 "/ - 3 0 1 4 3 5 1 54 554124/- 1179- 1216 GT4 5 GA 1 7 b 
524 139 - 8 3 14 0 6 1 27 5 54 1 03 5- 113 3- 121o GT43 GA 1 8 5 
524 14- - 8 0 15 4/ 1 57 3 54 0 2b 9- 1161- 12u 1 GT4 3 GA 1 9 6 
5 24 35 5 - 3 0 13 C 6 1 4C 3 64 5 911- 1 055- 109o G T45 GA 1 10 o 
o24 2-7 - 3 0 12 9 4 1 5 3 554 245 1- 1155- 1169 G T43 GA 1 11 6 
3 2 4 5.3 - 3 j 12 0 6 1 5 / 3 54 4 4 74- 1024- 1 0b 5 GT45 GA 1 12 6 
5 2 4 514 - 6 0 110/ 1 54 554 5 353- 1099- 115t G T45 GA 1 13 6 
5 24 4 - 80 1114 1 5 5 554418 0- 1 0 0 6- 106 7 G [45 GA 1 14 6 
5 24 4^ 2 - 8 01196 1 6 7 5546555- 925- 100 c GT4 3 GA 1 15 6 
5 2 4 4^5 - 3 012 6 0 1 10 1 55 4 6 56 2- 784- 89 6 GT4 5 GA 1 16 6 
5 2 4 42b - 8 015 5 7 1 101 5 54 6 199- 361- 97o GT45 GA 1 17 6 
52443 5 - 80 Ub2 1 35 354 7145- 791- 806 GT4o GA 1 18 6 
3244/9 - 3 J 1 C 6 0 1 3 7 554 7964- 854- 895 G743 GA 1 19 6 
3 2 4 4 5 5 - 301164 1 32 3 54 697 4- 34 9- 94 1 bT4 3 GA 1 20 6 
5242u / - 3 0 7 8 7 1 52 3 54 1 /6 7- 1055- 1118 GT43 GA 1 21 6 
52421 ft - 8 0 8 /0 1 40 354 2319- 100 3- 1 04 7 GT43 GA 1 22 6 
3 2 4 13 5 - 3 0 9 5 6 1 62 5 541/28- 102 9- 108 7 GT48 GA 1 23 b 
5 24 lb 5 - 80IC16 1 32 554 114 3- 964- 105 5 GT43 GA 1 24 6 
3 24 12 3 - 3 0 1 o 7 5 1 73 o54 0 616- 99 7- 1076 G145 GA 1 25 6 
3 2 4 13 5 - 8 3110 8 1 49 5541551- 145 6- 1112 GT43 GA 1 26 6 
324 15 5 - 301196 -L 27 354 0 8b6- 1161- 1191 GT45 GA 1 27 b 
324036 - 80 1154 1 61 36 5 9 55 5- 103b- 1151 GT43 GA 1 28 6 
5 2 4 0 6 4 - 3 312 55 1 30 35 3 990 2- 1112- 114 6 GT43 GA 1 29 6 
5 24 02 6 - 8ui223 1 70 5 5 5 8 645- 1 0 D 4 - 114 2 GT43 GA 1 30 6 
3 23 94 5 - 801256 1 43 355 9 69 Z- 95 3- 96 0 GT4 3 GA 1 32 b 
52 396 4 - 30 1528 1 67 5 55 922 0- 931- 1006 GF43 GA 1 3 3 6 
324030 - 801354 1 37 55 3 9/3 8- 1064- l l u 4 GT43 GA 1 54 b 
5 2 4 017 - 3 0 14 0 7 1 21 35 4 0 28 5- 1C38- 1062 G f43 GA 1 35 6 
323921 - 301396 1 67 355 997b- 797- 872 GT43 GA 1 36 6 
523677 - 801464 1 49 3541264- 663- 719 GT43 GA 1 3 7 b 
323672 - 801355 1 4b 3 54 0 3 /8- 73 6- 787 G T45 GA 1 36 b 
3 23 82 1 - 8 0140 6 1 64 354 0 67 7- 600- 671 GT45 GA 1 39 6 
3 2373 0 - 801362 1 21 554 140 1- 60 3- 627 GT45 GA 1 40 6 
32332 1 - 8J1287 1 30 3 54 0 9o o- 674- 70 8 GT45 GA 1 41 6 
323 389 - 301259 1 30 55 5 9 34 9- 8/9- 918 GT4 3 GA 1 4 2 6 
3 23 94 4 - 801028 1 43 35 3 3 31 0- 102c- 1063 G T43 GA 1 43 6 
3 23 639 - 801104 1 49 3559295- 810- 864 GT45 GA 1 4 4 6 
323827 - 801194 1 37 353983 / - 7 7 7- 818 uT45 GA 1 45 6 
323755 - 3 31142 1 24 354 088 0- 609- 636 GT45 GA 1 4 6 6 
87 
T a b l e 5 . C o n t i n u e d 
3 23 33 6 - 8 0 1 n 6 0 1 21 8 5 4 L' 32 4 - 3 5 o- 3/9 b [45 GA 1 4 7 >•) 
3 2 3 7b '3 - oG 9 09 1 8 7 558 926 7- 755- 795 6T43 GA 1 48 b 
5 2 3 38 3 - 30 6o2 1 4 O 353 3833- 36 3- 914 G 143 GA 1 43 b 
3 25 33c - 8 J 3 2 4 1 40 5 6 3 8 99 2- 92 7- 971 GT43 GA 1 5 0 r 3 
3 23 95 2 - 8 0 7 30 1 4 9 5 5 3 9 2 62- 9b7- 10 22 GT4 5 GA 1 51 6 
3 2 4 o5 4 30 16 12 1 154 35 5C 95 o- 466- 616 GT44 GA 1 2 6 
J 2 461 ? - 5:1712 1 128 556 0317- 469- 611 CT44 GA 1 3 6 
3 2 4 3 3 2 - 8 3 18 0 3 1 119 55 50 557- 432- 614 G [-44 GA 1 4 0 
5 2 4 53 5 - 6 016 95 1 119 53 3 0 4 3 3- 45 7- 589 GT44 GA 1 3 6 
5 24551 - 1C 19 90 1 11C 3 55 0 36 7- 4 0 9- 5 52 G 144 GA 1 b 6 
5 2 4 35 5 - 3 0 2 0 8 5 1 9 3 5 6 5 L 3 6 3 -338- 44 7 GT44 GA 1 7 6 
52 455 3 - 3 0 217 2 1 33 5 55 3850- 198- 29 5 GT44 GA 1 8 b 
3 24 54 4 - 3 0 2 2 7 2 1 67 55 54217- 22 4- 2 9 8 GT44 GA 1 9 6 
5 24 53 6 - 8 02 369 1 bl 3556 582- 4 2- 11C G 144 GA 1 10 3 
324653 - 6 o 2 o 3 2 1 5 5 5 5 5 9 35 4 145 8 4 GT44 GA 1 11 b 
5 2 4 7*2 - 3 o 2 5 9 o 1 49 5562565 25k 21C GT44 GA 1 12 b 
32 » 712 - 8 31271. 1 53 3 55 9 / a 2 73 8 GF4 4 GA 1 13 3 
3 24o5 4 -• 3 0 2 2 6 0 1 55 5658519 I9 ­ 43 G T44 GA 1 14 O 
3 24 8/ } - 3 0 2 4 3 8 1 55 556/29 8 60 1 54 o GT44 GA 1 15 b 
3 2 4 9+5 - 622372 1 55 5569532 702 64 1 GT44 GA 1 lb 6 
5 2 4 9+2 - 8 0 2235 1 7 3 5 3 6 68 53 513 431 GT44 GA 1 17 b 
3 24 32 5 - 8 0 2 2 2 7 1 91 356 5526 46 1 339 G T44 GA 1 18 6 
5 2 4 32 7 - o u 21 9 5 1 82 5 36123 6 138 46 GF44 GA 1 19 6 
3 24 7L5 - flu 2131 1 85 8 55 7 63 3- 5 2- 147 GT44 GA 1 20 b 
3 2 4 o i j - 3 J 21 7 K. 1 55 855u538- 15C- 212 G T44 GA 1 21 3 
32433 1 - 332 180 1 55 356 3 3 )o- 194- 233 GT44 GA 1 22 6 
3 24 /3 3 - 3 0 2 i 5 0 1 7 i 3 560535 39 7 G T4 4 GA 1 23 6 
5247/o - o 0 1 9 o 2 1 61 5 5 5 9 3/3 6- 62 oT44 GA 1 2 4 0 
5 24 7o 2 - 8^1920 1 5 3 556 o90 8- 90- 15 1 GT4 4 GA 1 25 b 
324 73o - 3 0 1 o 5 0 1 3 6 3 55 7 95 1- 20 9- 274 GT44 GA 1 2b 6 
3 24 3o 7 - 6.1322 1 5 5 0 36 3 17 4- 10 7- 16 8 G T44 GA 1 27 b 
324 31 i - oo1747 1 55 3 5 6 5 0 8 2 112 51 GT44 GA 1 28 6 
5 24 3J 5 - 3J15 26 1 5 o 35 6 0594- 10 5- 171 GT44 GA 1 29 6 
3 24 3/3 - 3 u 1 6 10 1 125 5 55184 7- 461- 60 0 G T44 GA 1 30 6 
3 24 55 5 - 8 3 16 4 7 1 94 354 8688- 70 7- 812 GT4 4 GA 1 31 6 
3 24 6., c - 3 J 2 G 3 0 1 49 5 354 26 7- 361- 415 G F44 GA 1 32 6 
3 24o/u - 302c 76 1 67 35 5 618 5- 212- 237 GF44 GA 1 33 6 
324o)4 - 30 1998 1 7 6 5556729- 149- 234 GT44 GA 1 34 b 
32471 , - 3i, 1925 1 46 3556763- 26o- 31 1 GT44 GA 1 85 6 
524o6b - 3 C 1 3 4 2 1 4 0 355 4445- 451- 496 GT44 GA 1 36 6 
32485C - 3 0 2 0 7 4 1 79 5561925 166 73 G744 GA 1 57 6 
824 J16 - 8 0 210 5 1 61 3 5 6 3 911 220 15 2 GT4 4 GA 1 36 6 
3 25 015 - 30 2142 i. 53 55c 780 7 466 40 1 GF44 GA 1 3 9 6 
825034 - 3 3 2 2 5 0 1 7 5 55c9l65 620 53 6 G T4 4 GA 1 40 6 
32507 0 - 6020 71 1 61 35 6 365 6 482 4L 4 GT44 GA 1 41 6 
3 2 5 0 4 1 - 3 0 214 8 1 55 5568422 480 418 GT44 GA 1 42 6 
52505 i - 8020 10 1 b7 55 6 flub 7 528 43 3 GT44 GA 1 43 6 
8 25 0 2: - 302G35 1 61 556 724 8 410 34 2 GT44 GA 1 44 6 
324982 - 8 0 2 0 14 1 55 3565292 316 26 4 GT44 GA 1 43 6 
3 24 95 6 - 83 1924 1 101 5564733 373 26 1 GT44 GA 1 46 6 
525552 - 8 0 110 3 1 56 3578137 279 21 7 GT43 GA 1 2 6 
3 25 48 3 - 801161 1 32 5 3 7 2 91.5 40 8 316 GT45 GA 1 3 6 
325412 - 601233 1 70 85 7 3367 563 483 GT4 3 GA 1 4 6 
325362 - 801144 1 113 3572091 55 8 432 GT45 GA 1 5 6 
3 2 532 5 - 301*92 1 98 55 7 1959 576 46 7 GT45 GA 1 6 3 
3 254c 7 - 801G56 1 7 0 35 7 134 4 340 26 2 GT45 GA 1 7 6 
32550 3 - 801G 40 1 91 35 7 1542 265 168 GT45 GA 1 8 6 
3 2561 5 - 301427 1 49 3579 726 805 751 GT45 GA 1 9 6 
525492 - 3G130u 1 107 35 7 406 2 536 4b7 GT46 GA 1 10 6 
3 2 5 335 - 801178 1 55 5574049 32 5 263 GT45 GA 1 11 6 
325344 - 8018 10 1 24 35 7 47il5 599 572 G T45 GA 1 12 b 
3 2631 3 - 801430 1 54 3 5 7435 6 676 63 8 GT45 GA 1 13 6 
325372 - OG1488 1 34 5576225 741 70 3 GT45 GA 1 14 6 
325267 - 801385 1 37 5573o79 639 599 GT45 GA 1 15 b 
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Tab le 5 . C o n t i n u e d 
3 25 21b - 8 U 1 5 4 2 1 40 36 7 2492 60 0 56 c GT45 GA 1 lb 6 
5 2 5 229 - 8012 76 1 34 5572654 5/8 5 4 o G T4 6 GA 1 17 b 
5 2523 1 - 301492 1 4 0 5 5 7 4 0 7 5 73 7 693 GT45 GA 1 13 6 
5 258 + 6 - 30 925 1 l u l 5 5 7 110 5 471 559 GT53 GA 1 2 6 
5 25 501 - 80 10.34 1 107 5 6 7 14 3 9 591 4/2 GT5 3 GA 1 3 6 
5 25 J9 0 - o .1 9 4 7 1 101 56 7 0 956 396 28 4 GT5 3 GA 1 4 6 
5 25 22 7 - 30 1152 1 4o 5572013 53/ 49 5 GT53 GA 1 5 6 
5 2 3 2 b 4 - 301233 1 3 7 55 72960 57 2 551 GT53 GA 1 6 b 
0 25 22 7 - 3 0 9 95 1 79 557 128 9 58 7 49 6 GT5 3 GA 1 7 b 
ZZ5cZZ - 80 899 1 131 3569735 53 9 44 5 GT53 GA 1 8 6 
525165 - 80 864 1 9 4 556 9463 536 45 1 GT55 GA 1 9 6 
5 25 12 7 - 8 0 939 1 34 356 9 52 2 33 5 54 9 GT5 3 GA 1 10 6 
525151 - 3 0 10 3 0 1 34 5 56 9505 399 361 GV55 GA 1 11 6 
52510 7 - 3 0 8 24 1 56 5 5 6 3 17 5 37 4 50 5 GT53 GA 1 12 6 
525 17 1 - 3 j 7 5 7 1 101 556 8343 485 3 7 5 G 15 5 GA 1 13 6 
525241 - 8 0 78 7 1 116 566 997 7 54 9 42 0 GT53 GA 1 14 6 
5 25 2b J - 3 0 7 4 0 1 125 556 9 74 8 529 339 G155 GA 1 15 b 
5 25 32 3 - 8 0 6 93 1 125 3570073 47 5 35o G T53 GA 1 16 6 
3 25 55 o - 3 J 7 4 3 1 125 5 5 7 C 12 7 46 4 32 4 G T5 5 GA 1 17 6 
5 25 5o 5 - 3 0 b53 1 52 3571605 430 572 GT55 GA 1 18 6 
3 25 27 5 - 8 0 6 01 1 61 55 7 0 696 408 54 0 GT65 GA 1 19 b 
5 2 4 9*5 - 3 0 5 5 6 1 45 5 3 6 15 71- 19 3- 24 5 GT55 GA 1 20 6 
5 2 5 u5 u - 80 5 73 1 + 9 5 5 6 4 0 5 7 12- 45 GT53 GA 1 21 6 
5 26114 - 3 0 6 0 8 1 5 7 5 56 75c5 215 17c GT55 GA 1 22 6 
o 2512 7 - 80 696 1 4 3 556 738 5 27 0 22 8 GT53 GA 1 23 6 
525 .9 + - 3 :< 6 3 0 1 3 4 5 5 7 0 14 9 577 55 9 GT53 GA 1 24 b 
5 25 02 2 - 3 0 13 4 3 1 4 9 5 5 c b 5 0 8 295 24 1 GT54 GA 1 2 6 
5 2 4 946 - 3 1 8 2 3 1 67 3 56 3295 136 6 1 GT54 GA 1 3 6 
325oG 7 - 3J17 74 1 4 3 5 5 6 6 0 4 5 251 20 4 GT5 4 GA 1 4 8 
3 2 5 1 o 2 - 80 1860 1 b/ 35 7 542 7 852 77 7 GT54 GA 1 5 6 
3 2522 1 - 3 0 1910 1 4 3 55 7b573 1011 968 GT3 4 GA 1 6 6 
02527 5 - 3 0 2 0 10 1 55 357954b 125 4 119o GT5 4 GA 1 7 6 
3255-+-P - 8 0 2 0 0 7 1 55 35 3279 7 150 1 1 440 GT54 GA 1 8 6 
5 2 5 5 3 4 - 801940 1 70 5585152 155 0 145 2 GT54 GA 1 9 6 
5 2552 c - 80 18 71 1 57 3530035 1294 1219 b!54 GA 1 10 6 
5 2 5 23 5 - 8 11776 1 64 55 7 70 0 5 10 32 9oC GT54 GA 1 11 b 
o 25cp 7 - 80 1711 1 61 5675558 896 62 a G F54 GA 1 12 b 
5 2 5 18 5 - 8 017 8 9 1 55 'o5 7 ZQdb 74 9 68 8 GT54 GA 1 13 b 
5 25 25 5 - 8 0 13 0 2 1 55 5 5 7 6686 1015 952 GT5 4 GA 1 14 u 
3 25354 - 3 0 210 5 1 6 7 5 5 3 2 5 5 9 1506 1452 GT54 GA 1 16 6 
5 2 5 4 'J o - 3 0 2134 1 122 358 3292 167 1 1555 GT54 GA 1 16 6 
3 2543 b - 802 307 1 79 55 3 250b 1422 1 3o5 G T34 GA 1 17 6 
5 2 5 56 6 - 3C2340 1 98 3562539 1305 1 196 GT54 GA 1 18 6 
5 25 317 - 3u2300 1 55 55 7 990 4 1250 1169 GT54 GA 1 19 6 
5 25 28 2 - 302187 1 55 35 7 3 5 3 9 1166 1105 G F5 4 GA 1 20 6 
32525 3 - 802191 1 64 55 7 3 695 969 898 GT5 4 GA I 21 b 
3 2 5 25 J - 6 0 2 0 3 2 1 61 35 7 748 4 1113 1 05 C GT54 GA 1 22 6 
52522 3 - 3 019 35 1 64 35 7 6196 1029 95 8 GT54 GA 1 23 b 
525l9o - 802157 1 64 35/8921 854 732 CF5 4 GA 1 24 6 
325 45 b - 601997 1 79 3 5 8 4 4 0 7 161c 1 52 4 GT64 GA 1 25 6 
0 2 5 4 11 - 3 0 210 5 1 61 3584333 1537 1469 GT54 GA 1 2b 6 
32555 1 - 802210 1 79 3 5 6 3 3 7 3 1 42 9 134U GT54 GA 1 27 o 
325501 - 301975 1 67 3 5 8 3 08 8 1244 1166 GT54 GA 1 28 6 
32550 0 - 302034 1 70 0534562 1512 1434 GT5 4 GA 1 29 b 
3 2 354 1 - 601914 1 55 3563493 1302 124 1 GT54 GA 1 50 6' 
3 2 56+6 - 8 016 0 9 1 56 358 1515 96u 899 G T54 GA 1 31 a 
3 25 69 4 - 3 0 16 3 U 1 61 5 56 123 9 891 323 GT54 GA 1 32 6 
025613 - 801b77 1 55 3531441 995 95 4 G T5 4 GA 1 33 6 
0 25 b5 5 - 301793 1 123 3580008 1 023 88 0 GT5 4 GA 1 34 6 
325585 - 801857 1 55 558 199 2 1091 108C GT5 4 GA 1 35 6 
325460 - 801852 1 64 356 310 2 1402 133 1 GT54 GA 1 36 b 
32542 5 - 301757 1 61 3581559 12bb 119 8 GT54 GA 1 37 6 
ZZ5562 - 301673 1 64 5 57 838 5 1037 96b GT54 GA 1 3 8 6 
3 2 5 34 Q - 801755 1 58 3 531920 1155 1091 GT54 GA 1 39 6 
89 
T a b l e 5 . C o n t i n u e d 
32664 7 - 6J2365 1 31 5 5 8 1710 1 091 9 3 3 b T53 GA 1 2 3 
3 25 7b 4 - 8G23 75 1 32 o5 7 994 2 72 6 r. 5 4 GT6 6 GA 1 3 3 
3 ?.56o2 - 8 G 2 3 2 0 1 119 5 3 7 3 2 J 0 559 40 6 G [9 5 GA 1 4 6 
5 25 62 9 - 80 2215 1 146 5 J 79415 731 6 1 8 GF5 3 GA 1 5 6 
625 i - 80 22 12 1 67 56 3 183 4 09 3 613 G 1 3 5 GA 1 6 6 
3 2b 75 9 - 3 0 2115 1 76 35313 70 85/ 77 2 G F 5 3 GA L / 3 
8 2 '5 7 5 8 - 3 8 2 f. 14 1 38 558 1717 95 8 35 9 GT53 GA 1 8 6 
5 2 5 o 5 ^ - 3 o 21 4 4 1 110 358 0 7o0 7 99 67 6 G T3 5 GA 1 9 O 
3 ? 5 8 5 „ - 802113 1 104 53 7 3 .69 65 4 55 3 GT3 3 GA 1 10 6 
5 26 J5 G - 5 0 219G l 13 8 55 7695 0 403 25 1 GT3 5 GA 1 11 6 
5 2 5 9 3 8 - 3 0 2 17 5 1 177 5 5 7 619 5 52 1 12 4 b IJ5 GA 1 12 6 
5 5 5 - 3o25 21 1 1)6 5 3 7 5 '3 2 2 3 5 L 114 „T5 3 GA 1 10 b 
5 2 3 94 7 - 8 0 2 5 42 I 1 6 8 59 769 5 5 45 7 23 0 G T 3 5 GA 1 14 •3 
5 2 6bol5 - 3 0 2 2 0 5 1 8c 558 224 4 I u 9 2 1 000 G 165 GA 1 13 (j 
3 2 5 3 7 5 - 3 ] 2 3 2 a 1 1 4 o 5 3 7 b <: 7 4 31 u 14/ G 15; 5 GA 1 16 6 
3 2 5 -3 1 I - o 0 2 0 1 1 1 12 3 5 37770u 4 4 1 2 ) £ GV5 5 GA 1 17 6 
^258 3 1 - 8.j 19 54 1 1 35 53 7 3 596 82 0 bio Ol"35 GA .1 13 6 
325 Yob - 3 3 18 92 1 91 538 0724 32 9 72 7 GT56 GA 1 19 6 
3 2 5 3 3 5 - 3 0 15 31 1 195 5574596 20 8- 15 GT55 GA 1 20 6 
3 2 5 '35 5 - 8 .,182 4 1 123 55 7 4597 70- 7 2 GT5 5 GA 1 21 6 
3 3 4 3 3 - 8 3 15 7 7 1 91 36 7 953 2- 27 5- 57 7 G T35 GA 1 2 4 6 
5 5 5 3 5 - 3 0 1 o 2 1 1 116 5530217- 24 3- 57 2 G T 5 5 GA 1 2 5 3 
5 3 OL 2 - 8 0 17 1b 1 2 1 7 55/952 6- 1 J 5- 35 9 GT55 GA 1 26 3 
5 5 7 :2 - 3 o 1 0 3 2 L .53 5532636- 52- 225 GT3 5 GA I 27 O 
5 5 JL J - 3 3 lo ',4 1 2u7 358 0 029- 5 4- 26 6 GT55 GA 1 28 6 
5 3 -J 5 7 - oO13 99 1 2 38 5577314- 118- 5 8 4 o T35 GA 1 29 6 
5 3 3 3 3 - 3 0 2 Z 7 6 1 13 5 5 5 7 3 5 J 2 - 13 9- 513 GT35 GA 1 3 C 6 
3 5 5 5 G - 8 3 213 5 1 119 5579442- 263- 395 GT5 5 GA 1 31 3 
5 3 3 L 6 - 5 0 22 35 1 76 55 7 9 74 8- 34 3- 43 0 GT5 5 GA 1 52 6 
5 3 ylC - 3 3 2 17 0 1 91 35 796/2- 297- 399 GT3 5 GA 1 3 3 6 
5 3 'to 3 - 8 0 216 8 1 252 3576618- 11 3- 372 GT56 GA 1 54 6 
5 3 3 i 3 - 30 2 J 61 1 2 44 357 3356- 117- 339 GT55 GA 1 3 6 
5 3 .3 * - 602148 1 116 55/75 3 2- 2 85- 414 GT5 5 GA 1 56 6 
5 5 5 > o - 3 0 22 3 7 1 185 3 5 7 6 544- 1U2- 3 G c GT55 GA 1 37 3 
3 3 32 3 - 3 0 1 6 0 4 1 21U 3579602- 92- 327 u T5 6 GA 1 2 6 
3 5 52 i - 8G1535 1 21J o57945 8- 10 6- 3*1 G13 6 GA 1 3 3 
3 3 3 7 7 - 8 0 lb 12 1 232 35 8 0 495- 1 1- 270 GT5b GA 1 4 6 
5 3 7 J 5 - 8 01618 1 2o2 3580298- 70- 52 3 G Tbo GA 1 5 b 
3 5 3 i 3 - 3 J 1 7 0 0 1 232 8580592 3 6- 172 GT5o GA 1 6 6 
0 3 3 3 1 - 3L1711 1 122 35 7 9933- 253- 5b9 G 15 6 GA 1 7 6 
3 3 51 3 - 8o17 79 1 171 3373797- 14 4- 85 4 GT5 6 GA 1 b 6 
5 3 5 o 6 - 301795 1 207 55 7 925o- 57- 20 2 GT5 6 GA 1 9 6 
3 3 62 4 - 8 019 2 0 1 193 5 58 0 34 8- 7- 22 3 GT5o GA 1 10 u 
3.3 6 u o - 0 0 19 4 4 4 
i. 
183 53 7 3 3 /3- 131- 53 5 G f 5 o GA 1 11 6 
3 3 Hi 8 - 80 1970 1 189 55 7 742 1- 95- 30 5 Gf5b GA 1 12 b 
3 3 3'. 3 - 8 0 19 7 6 1 13 7 55 7 6 36 8- 21 0- 36 5 GT56 GA 1 13 6 
5 3 2-+G - 3 0 2 a 4 0 1 192 3576018 19- 195 oT5o GA 1 14 6 
5 3 52 1 - 6020 71 1 158 557 6452- 152- 529 GT5b GA I 15 6 
3 3 3 3 7 - 8022 70 1 192 3575 /33- 226- 48 9 G T5 6 GA 1 16 5 
53 22 2 - 8 0 2 4 2 0 1 139 55 7 644 9 77- 133 G 1'5 o GA 1 17 6 
3 3 7 6 - 302521 1 201 3575361 20 7- 18 GT5o GA 1 18 6 
3 3 3 9 - 8 0 2 2 0 8 1 2(31 55 7 426 7 79- 143 GT5 6 GA 1 19 6 
8 3 4 0 - 83 2111 1 163 35 7 6 034 220 33 GT56 GA 1 20 b 
33 9 - 3 02 C3 0 1 152 55/6311 240 73 GT56 GA 1 2 L -/ 6 
3 3 42 3 - 301509 1 213 55/635 0- 86- 524 GT56 GA 1 22 6 
53 53 G - 80 1559 1 131 5576644- 250- 376 b F5o GA 1 25 6 
5 3 56 9 - 301639 1 128 3576623- 232- 42 4 u T56 GA 1 24 b 
33 c /5 - 8 015 0 5 1 18G 5 5 7 5 3QL- 13 0- 33 C Gf3 6 GA 1 25 3 
3 3 23 3 - 801603 1 157 3573306- 233- 886 G T56 GA 1 26 6 
5 3 13 Q - d0l59C 1 195 357424o- 6 / - 284 GT57 GA 1 2 6 
3 3 22 3 - 80 1648 1 177 3575108- 10 3- 30G GT57 GA 1 3 6 
33 136 - 801302 1 183 3574865 18- 186 GT5 7 GA 1 4 6 
3 3 3d - 801527 1 204 3573327 43- 180 GT57 GA 1 5 5 
33 76 - 801625 1 133 5574737 36- l i e GI57 GA 1 b 6 
90 
T a b l e 5 . C o n t i n u e d 
3 3 6 0 - 80 17 1b 1 119 3 6 7 6 88 3 116- 17 GT5 7 GA 1 / ,1 
3 O a J 0 - 80 1329 1 l5d 55 3 o55 9- 126- 30 2 G F5 / GA 1 9 3 
3 3 33 6 - 3 012 2 5 1 152 358 0 8/7- 131- 36 I GT5 7 GA 1 10 b 
5 3 70 6 - 3 0 118 7 1 152 5 5 8 210 9- 15 4- 3,; 4 G T57 GA 1 11 6 
3 3 42 4 - 30 857 1 259 55 7 539 5- 59- 32 8 GT5 7 GA 1 12 6 
3 5 46 2 - 3 3 7 66 1 2 59 55 7 6 445- 37- 32 6 G T 6 / GA 1 15 6 
o 5 4 0 0 - 3 0 716 1 255 3 6 7 6/1 4 5 7- 22 5 GT5 / GA 1 14 3 
5 3 49 7 - 80 834 1 2 59 55 7 64 52- 86- 3/5 GT5 7 GA 1 15 6 
3 5 56 7 - 30 3 22 1 25 5 55/770 2- 6 0- o42 G T5 / GA 1 16 J 
3 3 72 5 - 83 716 1 262 5 6 7 9 9 74- 5 6- 32 a GT57 GA 1 17 0 
3 3 63 4 - 80 6 86 1 2 65 5 3 7 96/1 C- 29 c G15/ GA 1 13 (.1 
35 751 - 3J 6 9/ 1 2 74 55 ft C955 90- 216 G F6 / GA 1 19 6 
5 3 1 ^ - 8 0 382 1 151 36 6/55 8- 72 6- 87 2 GT5 7 GA 1 20 6 
3 2 5 931 - 80 3 83 1 82 8 56819ft- 746- 65 3 GT5 7 GA 1 21 6 
33 o5 7 - 3 0 62 3 1 233 35796b4 7 9- 28 7 GT5 7 GA 1 22 3 
3 2 5 94 2 - 8 3 511 1 7o 3 56 9 05 6- 62 8- 715 GT57 GA 1 25 b 
3 2 5 54 J - 3 0 5 34 1 128 5567620- 470- 612 G 157 GA 1 24 6 
5 2 5 79 5 - 30 666 1 14 C 556341 2- 291- 44 7 GT57 GA 1 2 5 6 
3 2 5 7 4 3 - 83 6 30 1 16b 556343C- 139- 52 6 GT5 7 GA 1 26 b 
- 2 5 7 4 4 - 3 0 5 3D 1 152 55c 7/4 2- 251- 42 1 G T5 7 GA 1 27 b 
5 2 5 6 3 6 - 80 661 1 122 356 9 64 5- 54- 17C GT57 GA 1 28 6 
5 2 5 v 7 2 - 8u 65 7 1 9 3 557 0 125 54- 6 5 G TJ7 GA 1 29 6 
5 c5 / / 3 - 8 0 3 34 1 12c. 5 5 c o 4 9 0 - 516- 65 2 GT5/ GA 1 50 b 
5 2 5 /2 .. - 8 0 279 1 l i b 5566553- 45c- 5o2 GT5 3 GA 1 2 6 
5 2 5 7o o - 3J 2 9 7 1 95 o 3 c 6 6 8 / - 53P- b97 GT58 GA 1 3 6 
0 25/3 5 - 3 3 529 1 9 8 36 6 66C1- 587- 696 G 15 8 GA 1 4 6 
5 c 5 77 1 - 80 5 86 1 Ho 5 5 6 6 5/2- 636- 66 9 GT53 GA 1 5 6 
3 25 75 6 - 3 3 3 73 1 116 566 6499- 60 4- 655 GT58 GA 1 b 3 
5 25 7o7 - 8u 5 71 1 32 3 56 7076- 510- 6 0 2 GF58 GA 1 7 5 
a 2 5 7 0 4 - 30 545 1 10 i 5 5 6 6 35 5- 444- 557 GT5 8 GA 1 8 6 
5 25/4 5 - 8u 396 1 7 6 5 56 7 49 1- 5 0 6- 594 GT58 GA 1 9 b 
3 2 5 7T 8 - 8 0 4 09 1 7o 5 66 7 5 6 6- 546- 62 7 8T56 GA 1 10 6 
52575 5 - 8 J 4 13 1 1 ul 5 56 6/5 9- 566- o77 GT58 GA 1 11 0 
5 2 5J12 - 3 0 453 1 122 55fco615- 551- bd 7 GT5 8 GA 1 12 6 
5 26 32 b - 33 4 4 4 1 125 3566/5b- 551- 69 C GT53 GA 1 13 b 
5 2 5 32 6 - a 9 5 3/ 1 157 556612 7- 5 7 2- 725 GT5 8 GA 1 14 b 
5 2 5 3 0 7 - 80 539 1 123 3566229- 563- 70 6 G F53 GA 1 15 3 
5 26 j 34 - 80 3 30 1 1+6 0 5 6 5 8 1 / - 535- 74 6 GT5 3 GA 1 16 6 
5 25 32 4 - 80 325 1 61 556 7488- 6bB- 75 6 GF5 3 GA 1 17 b 
3 2 5 94 / - 80 2/4 1 5 4 5 56 315 5- 8 6 5- 9u 2 GT58 GA 1 13 6 
3 2 59/5 - dO 230 1 116 5366356- 76 8- 897 GT53 GA 1 19 •y 
3 25 37 5 - 80 257 1 151 3 56650 8- 757- 90 8 GT5 8 GA 1 20 6 
5 25 33 7 - 8 9 2 39 1 128 356o8CC- 7 5 3- 8 96 G F5 8 GA 1 21 b 
5 2593 3 - 80 274 1 12 5 5 5t 6 33 9- 755- 89 + GF53 GA 1 22 6 
525 36 d - 80 2 96 1 107 5567062- 766- 88 7 GT58 GA i_ 23 5 
325993 - o0 328 1 79 55 6 3 516- 76 C- 649 GT58 GA 1 24 b 
o 3 2 - 30 304 1 83 5567945- 73 2- 88 G GT58 GA 1 25 5 
3 3 12 - 80 277 1 134 55 6 6956- 755- 90 3 GT53 GA 1 26 6 
33 17 - 80 328 1 83 3 56 8 06 6- 79G- 886 GT58 GA 1 2 7 b 
35 13 - 80 299 1 128 5567545- 741- 884 GT58 GA 1 23 3 
5 26 89 4 - 80 405 1 85 3 56 755 0- 6/2- 766 GT58 GA 1 2 9 6 
5 25 30 4 - 80 442 1 76 35t 7957- 68b- 771 GF5 8 GA 1 30 3 
3 25 92 0 - 81 421 4. 3 0 5568556- 786- 82 0 GT53 GA 1 31 6 
525391 - 80 457 1 88 5567809- 645- 742 GT58 GA 1 32 , 0 
325942 - 30 552 1 123 5567996- 572- 715 GT58 GA 1 33 0 
3 25 96 3 - 8 3 538 1 131 5563733- 51o- 064 GT53 GA 1 34 0 
5 25 97 2 - 30 542 1 61 5570015- 613- 686 GT5 8 GA 1 35 b 
325 333 - 80 600 1 140 35639/4- 513- 67 0 GT53 GA 1 36 6 
3 3 16 - 30 614 1 1 43 356 9391- 487- 64 7 GF58 GA 1 37 6 
32 5 95 9 - 30 606 1 143 3568177- 5 0 3- 662 GT53 GA 1 38 6 
325962 - 80 646 1 146 3563712- 471- 634 G T5 8 GA 1 39 6 
3 25 92 5 - 80 682 1 149 5563741- 4G8- 5 75 GF5 3 GA 1 40 6 
5 25 9^0 - 80 710 1 149 3569175- 335- 552 GF58 GA 1 41 b 
3 2595 7 - 80 738 1 174 3569029- 348- 542 GT5 8 GA 1 42 6 
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325334 - fill 615 1 93 o56 845 8- 64 0- 64 5 GT5 3 GA 1 4 3 i 
8 23 64 u - 30 642 1 146 556 793 2- 535- 54 c G T5 3 GA 1 44 b 
525d/4 - 3 0 657 1 101 556 9131- 44 5- 56 7 GT5 3 GA 1 45 •j 
5?. 5 7 i 2 - 8 0 629 1 155 5566 122- 18 / - 36 0 GT5 8 GA 1 46 6 
3 2 5 72 8 - 3 0 7 27 1 162 55 69179- 5 7- 28 7 G T5 8 GA 1 4/ 5 
5 2 3 7 u o - 30 685 I 4 6 537 1 07 0- 19 5- 2 4i: GT5 3 GA 1 48 b 
5 2365 1 - 3 J 708 1 94 5 5 7 0 15 9- 62- 16 7 G T53 GA 1 49 > 
5 2 5 o2 6 - 3 M 662 1 5 8 56/1112- 42- IC 7 GT5 8 GA 1 50 b 
325 Ho 2 - 30 6 24 1 104 55': 3252- 51c- o2 / GT5 9 GA 1 2 o 
32565 t - 3j 621 1 54 55 6 925 4- 59 4- o3 1 c T5 9 GA 1 3 b 
3 2 5 617 - 80 520 1 52 56 6 6942- 5 »l~ 5 3 5 GT5 9 CA 1 4 6 
325 792 - 3 <i 652 1 61 o5E 3 3 5 6- 439- 55 / GT5'+ GA 1 5 5 
3 25 766 - 3 J ?17 1 4 6 o5 6 9 52 5- 45C- 431 GT5 9 GA 1 6 5 
326 7a 3 - 30 485 1 58 55 6 880 4- 4b9- 53 8 b r*?9 GA 1 / b 
3 2'"7y 1 - 3 0 •+65 1 7 0 55c 8399- 443- 5 2 7 GT5 i GA 1 8 6 
32 5 72 3 - 80 455 1 45 J 3 C 8 7'+ 3 - 4 o 8 - 51c GT3 9 GA 1 9 b 
325 712 - ^ 439 1 75 55c 3248- 401- 482 GT6 3 GA 1 1 0 6 
5 2 5 7 J 2 - 80 4 17 1 93 55 6 7 54 8- 5 8 2- 49 0 G T5 9 GA 1 11 6 
5 25 7J • - 8 0 3 35 1 91 5 56 729 6- 428- 53 . GTb 9 GA 1 12 6 
525b/ 4 - 80 3 89 1 79 56 6 7 69 8- 59 0- 4 7 5" G 159 GA 1 13 3 
- 8 0 3 5 7 i_ 110 5 5 6 3 13 2- 24-+- 366 GT5 -J GA 1 14 8 
3 3 7 5 - 83 iub7 1 126 55/3166- 235- 3/ / GT5 ) GA 1 15 6 
3 3 5 2 - 3u lu 5 9 1 2oi 55/2972 1- 224 GT5 9 GA 1 16 5 
3 3 3 5 - 3C 593 1 2?L 5 5 /u21C- 9 9- 578 G T 6 9 GA 1 17 3 
3 8 L 4 - 6 0 9 54 1 2 19 5 5 7 0 311- 16 7- 4o2 G T5 9 GA 1 13 J 
3 5 o 5 - 6 J 8 79 1 c 07 35/0/5C- 216- 44 j G i~5 9 GA 1 19 6 
5 5 6 4 - 3J 3 44 1 165 55 7 0 30 2- 2 3 9- 49 3 GT5 9 GA 1 20 8 
5 3 2 7 - 80 8 17 1 lo2 55 7 0 4o6- 336- 516 G'5 9 GA 1 21 b 
5 3 I 'j - 80 734 1 177 356 995 7- 319- 51b GT5 9 GA 1 22 5 
3 3 5 6 - dO 757 1 177 55/J 23c- 522- 51 9 GT5 3 GA 1 23 b 
3 3 o 7 - 6 0 7 75 1 174 55 7 155 0- 27 4- 4c 3 G T5 9 GA 1 2 4 6 
3 3 13 5 - 8 0 7 31 i 201 35 7 2 58 6- 14 9- 374 GT59 CA 1 26 6 
5 3 16 5 - 80 624 1 2<+7 55/272u- 3 9- 314 oT5 9 GA 1 2b 3 
3 3 19 2 - 30 8 53 216 3575784- 6 5- 305 G 15 i GA 1 27 !J 
3 3 12 5 - 30 967 1 i 7 7 557 2317- 190- 36 -i G T5 9 GA 1 28 6 
3 3 1C-4 - 80 860 1 229 5570 855- 2 0u- 465 Gr5 9 GA 1 29 6 
33 1 4 - 60 729 1 168 356 9/16- 3 3b- 54 t GT5 3 GA 1 50 6 
3 5 5 2 - 30 695 1 158 35 7162 3- 3 0 7- 484 GT5 9 GA 1 31 6 
525 99c - 80 ol5 185 556 991 1- 28 L- 46 4 GT59 GA 1 52 6 
3 25 97 8 - 80 788 1 177 3 56 9/46- 296- 49 5 G15 i GA 1 55 6 
526963 - 60 762 1 177 3569 323- 318- 515 GT59 GA 1 24 6 
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APPENDIX I I 
COMPUTER PROGRAMS FOR GRAVITY 
ANALYSIS AND MODELING 
A compute r p rogram was d e v e l o p e d f o r t h e c a l c u l a t i o n of t h e two-
d i m e n s i o n a l r e s i d u a l g r a v i t y d a t a u s i n g a smoo th ing f u n c t i o n d e f i n e d by 
S h a p i r o ( 1 9 7 0 ) . A l i s t i n g o f t h e s u b r o u t i n e s n e c e s s a r y f o r c a l c u l a t i o n 
o f t h e r e g i o n a l g r i d d e d d a t a , as w e l l as l i n e p r i n t e r p l o t t i n g o f t h e 
d a t a i n g r i d form, i s g i v e n i n T a b l e 6 . 
A compu te r p rog ram was d e v e l o p e d f o r c o m p u t a t i o n o f t h e F a s t 
F o u r i e r t r a n s f o r m a t i o n of t h e r e s i d u a l d a t a t o a l l o w f o r l i n e a t i o n a n a l y ­
s i s . The n e c e s s a r y s u b r o u t i n e s f o r t h e s p e c t r a l c a l c u l a t i o n s a r e g iven 
i n T a b l e 7 . 
A t h i r d compute r program was d e v e l o p e d f o r t h e c a l c u l a t i o n o f 
v e r t i c a l g r a v i t y a n o m a l i e s o f a r b i t r a r i l y s h a p e d t h r e e - d i m e n s i o n a l 
s t r u c t u r e s u s i n g t h e p r o c e d u r e o u t l i n e d by T a l w a n i , e t a l . , ( 1 9 6 0 ) . 
T h i s p r o g r a m , i n c l u d i n g t h e s u b r o u t i n e s n e c e s s a r y f o r l i n e p r i n t e r 
p l o t t i n g , i s g i v e n i n T a b l e 8. 
A f o u r t h compute r p rogram was d e v e l o p e d by George H. R o t h e , I I I 
(1973) f o r t h e c o m p u t a t i o n o f v e r t i c a l g r a v i t y a n o m a l i e s c a u s e d by two-
d i m e n s i o n a l s t r u c t u r e . Rothe u s e d t h e method o f T a l w a n i , e t a l . , 
(1959) f o r t h i s c o m p u t a t i o n . A copy of t h i s p r o g r a m , i n c l u d i n g t h e 
n e c e s s a r y s u b r o u t i n e s f o r l o n e p r i n t e r p l o t t i n g , i s g i v e n i n h i s 
t h e s i s . 
T a b l e 6 . Smoothing S u b r o u t i n e Used i n t h e C a l c u l a t i o n o f t h e 
R e g i o n a l G r a v i t y Data 
3U0K0UT1NE *3."12U (U ,M, A, 1 I , J J , 3 > 
C*****U I o TH E A R .< A Y TO BE 3 : . JO THE D 
C ¥ * + # # ^ t h A RE TH1; 3 I Z E GF T n-_ ^.<:<AY TO 3 r 3M03TH_u 
0 * * * * * 1 , 0 AR'_ TH t S I Z E OF T H ^ C u i P u T AS-'.AR AuJ MUol C O l r l c j ^ J ^ G TO 
C » * * * * 3 THE ^ E I o H T I H o F AO F OK " F * r ^ L h NC* K E S P O U C L " 
Dirt EH SI ON u ( I I , J J ) 
CO 11 J = 1 , N 
U1=U( 1 , J > 
tM = . 1 - 1 
0 0 11 I = 2.MM 
U 2= U ( I , J ) 
1 1= I*- 1 
0 < I , J ) = U ( i , J ) + S * { U l + U ( I l , J > - 2 * U 2 ) / 2 . C 
11 U1=U2 
0 0 2„ 1 = 1 , M 
U i = U ( I f 1 ) 
NN=N- 1 
0 0 2 1 J = 2 , N N 
U2=U( I , J ) 
J 1 = J + 1 
U < I , J ) = U ( I , J ) + S * ( U l + U ( I » J i ) - 2 * U 2 ) / 2 . 0 




T a b l e 7. F a s t F o u r i e r T rans fo rm S u b r o u t i n e Used i n Computing t h e 
Spec t rum o f t h e 32 K i l o m e t e r Squa re Area i n t h e R e s i d u a l 
G r a v i t y Map 
.i Jo-OUT I Nt FT T 2 D (X,N,M,ISN) 
COMi-Lt'X X(M,M) 
0 J 1 I M - 1 , M 
1 C Al. L r-"f r 2 ( X , N , ,1 , I M , I SM ; 
D 0 c I N - 1, :J 
2 CAL: FF F 2T I X, M, M , III , I3N) 
R -: r u < N 
EtlU 
NFC.?, IS FF T?. 
3 W''. 1 J f I ME F F f 2 ( A , N , M , < , I SN I 
C J'1 r-'_ t.< A (M , M) , ] I , T2 , TEMP 
COo < i_ E PRECISION PI2 , SJ , CO, i t , I , Sfl, 3S 
F,\ = ;j 
13*." = L.0G(r,'l>/L0G<2. > + l . t -6 
PI2 - o . 2 38 1 o5i 0 /l 793o6 '»-iUJ 
N U F- 33 - I GAM 
U 1= :i- 2 
Uijjj I--1.N1 
1 FL IP =: 
DO LJ J = 33 , NLU T ,-1 
1C IFLI.J = 2 * i F i_ IP * FL3(J,1,U 
IF I I .Lt . LFLIP) GO TO 3 0 
II = IH 
I c - It LIP + 1 
TEMP - A(Ii,K) 
A (1 2, <) - A(II,K> 
A ( I 1 , <) = TEMP 
3C CON I I NE'E 
DO 40 I=1,1GAM 
N Et. - 2**1 
NEL 2- :il'L/2 
N:^ r-II/NEL 
S I-Jj l.i (P12/NEL > 
CI = T.;0_. (P 12/NED 
no .3; j - i , n s t r 
IN., K-- U- I )*NEL 
so= u. OJO 
CO-- 1. 00 0 
DO -Jj H = l , NEL2 
J 1= I i * INC* 
J2 - Jl + 'IE L 2 
T 1 = A ( j l , .<) 
T2 Al J2,K) *CI)PLX«CO, I-.N*S0> 
A(J1,<» - Tl + T2 
A(J2,.<) = Tl - T2 
SU - 5O»CI+C0*SI 
CS = CO*CI-30*3 I 
CO = C3 
3C SO = SU 
IF (13N.GT.0) GO TO 12U 
DO 110 I = 1,N 
11C A(1,<J = A(I,K»/N 
121' C-J I Tl rJUt 
R L r J? N 
END 
NFQS, IS FFT2T 
NCCL 3 
SUd ROUTINE FF T2 T(A,N,M,<,TSN) 
CO 1 PL EX A (H,MJ , Tl , T2,T EMP 
CUUuu£ PKECIJION P12,oO,CO,31»CI,3N,CS 
F ll= IJ 
IGA il- LUG lF;ii/LOG (2 . ) • l.E-6 
PI2 = b.2djia53a 7l7cJi;3bt,8D0 
N'il I - 8b- I GAM 
Nl-N-2 
0 03 0 I--l,hL 
1 FL IP =o 
OO Lc s.--i'5,l!OI T ,-1 
10 IF i_ Li-' = t»IFLlP FLO (J, 1,1) 
[p( I.LE. IFLIF) GO TO 3 ] 
ri •- i+i 
12 = IFLIP y l 
TL.IP - A(\,I2> 
A(K,12> -- A(K,I1) 
A(.<,LO = TEMP 
3G CO.lUfJJt 
OO dj I - 1, I GAM 
NEL = 2** I 
MEL 2-MEL/2 
N Jii T= N/NcL 
3 i.= JJ III (PI2/MEL ) 
CI -- )C (I-I2/NEL) 
0 3 At J= 1 , Nir T 
IIICr! = (J-l> »NcL 
30= J . 013 0 
CO= 1. ]JU 
DO .10 II=l,.'lt.L2 
J1=U •• INi;« 
J2 = Jl + f>£L2 
Tl - A(K,JL) 
T2 - A(K,J2) »CiJ!PLX(CO, I3N»30) 
A(,<,J1) - 11 * T2 
A (< , j 2) = T 1 - T2 
SN = SO*CI+ 00*3 I 
C.i = 00*01-30*31 
CO C3 
an su = 
IF (IS.I.GT.O) GO TO 120 
DO Ud I-l.N 
110 A(K ,1 ) - A ( K » [)/N 
120 CONTINUE 
R E T UR N 
E MO 
T a b l e 8, T h r e e - D i m e n s i o n a l G r a v i t y Model ing Program 
0 Ii1 SI ON bO(33,35),X(1oO),Y { 10 0 ) , Q( 13 0 ) , T iiOG ) i H KO ) ,AA( 10 0) , 
1 J J) , : U I U 0 b ) ,XY (1 uC > ,YX(13u) , P (1 0 C ) , U ( i. C «,) ,F I LiC) ,A (13>J) , 
2 5 (1 - , ) , W ( 1C 3 ) 
IC PrJu(5i lj0,EriO=50)M,Z,D,R 
10C F 0="1 A H I 10 , F 1 0 . 2 , F 1 0 . 2 , F 1 J . 0 ) 
,UI T : (6 , 2 01 ) Mi/iC.K 
cGl F OR i'! A r ( l 4 , 3 F i 0 . 1 ) 
k E A U I 5» 1 0 1) (a IK) tJ IK) »K=1»('U 
101 FOKi'.An ) 
WRI FL. <o , 200 ) (L3CKJ , T<K> , K - 1,M) 
2 0C FLUfU It 1 X, ( )) 
CO 2 1=1,38 
DO 2 J= i , 55 
L! 3 2 J K = 1 » M 
It- < ,<. GT . j . ) GO TO 11 
X (.<) - ( 3 (K) -7 . 4) *5 . - 1*1 . 
GO 13 2 3 
11 X « l - J ( . < ) - I » l , 
23 Y(< ) = (T ( K ) - J * l . ) 
R x ( N > = < X ( K ) »X(K)fYK)*YI\)) * * . 5 
IF( : ; I (<) . L - T . O J GO 7 0 ^2 
* i (<;---. 1 
22 C —i f I -JU2 
,-N) -X <<) / Ri (•<) 
2 0 ^ J [ „ ) -TO( l / t? i l ( ) 
L) 21 \ = i,M 
1 r- I ,s . 3 . ,1 > Y < < \ 1J = Y ( 1 ) 
i f" ( K . c < . '-1) A A ( \ «• 1 ) = A A ( 1 ) 
i ^ l s . ^ . M ) Jti ( \ + 1 ) - 08 ( 1 J 
lF(N.£j.i1) X (< H ) ^ X (1) 
XILirs>= ( U I ^ - X l K H ) ) M X « l - X ( K n ) l + l Y K ) - Y ( K U ) ] M Y I M - Y K 4 ) ) ) 
1 * » . -, 
XYIM ^ ( X t O - X l M i D / ' U K K ) 
YX(rs)=(Y(K)-Y(,<H)J/xII(K) 
F (<) = rx (,<) * X ( <) - X Y < K ) * Y (K) 
U ( \ > - X Y I < J * A A ( <) +- Y X (.<) * ,3 t: (< ) 
F(<>-XY(i<>*AA('<+-l)+YX(^)»jj(Kfl) 
A{s>-i3ri(;<)*A>A(is*l)-t33tN+l)*AA(K) 
S (.< i = 1. 
lF(f J(<> . L T , 3 . > S ( K) =- 1 , 
W ( v ) = 1. 
I F ( A ( (<) • L T . b • I W(M =-1 . 
21 i> J ( 1, J) -iiO ( I , J) f6 . b7 *U M W ( < ) * ACQ0. ( AH ( K) * A A ( K+ 1J + ij.>(K) * JG" ( K + i ) ) 
lA5I,<((2*4(K)*S(K))/((H(.<)* : : ,(K)»-2*Z>**.5))tASiN(l2*F(:<>+b'(Kn/ 
2 < (r» (<)*P (<) «-Z*Z) .5) ) ) 
2 CO, I 1 1 WE 
GO Tu 10 
50 CO,TIMO'£ 
S TO P 
ENO 
\FCR, IS o KI OS 
S O.J-,<o UT I NE GRIOS(GO) 
i3IME.,3ION 80( 38 ,55) 
W.<IT_(-3,101) 
101 F 3< i-l A T( 1H1) 
M:r_ (5.1G2) ((OCfl .J) , I = 1 ,15) , J = 11 ,1 , -1 ) 
102 Fjr-:,-u r ( / / 11 X « 15F5. II 
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